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Taste Toppers e « « that’s what physicians and 

patients alike call these two 

for all ages favorite dosage forms of 
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unsurpassed good taste. 
They're nonalcoholic — a treat 
for patients of all ages, 
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“In infants and children... particularly effective” 


Convincingly documented in the literature ts 
the parucular effectiveness of Cellothyl Granules 
in restoring normal bowel function to infants and 
children. suffering from) chronic constipation. 

Vignec and Mitty report, “...often one or two 
days of administration of methylcellulose (Cello- 
thy!) produced the desired results.” In a series of 
115 cases “satisfactory results were obtained in 
88.7 per cent of cases of varying severity.”! 

In another study of constipation in children, 
Seidmon noted, “There were no failures in the 
group who took the medication.” 

Cellothyl Granules are designed for ease of 
administration. Odorless and tasteless, non-aller 


genic and non-irritating, they are simply 


designed 
for pediatric 
practice 


sprinkled on food. There is no interference with 
normal digestion or absorption of food." ? 

Normal bowel function can be restored with- 
out setting up a damaging cathartic or enema 
cycle. Cellothyl is effective even when response 
to other methods has failed. 

Cellothyl acts physiologically, following the 
digestive gradient unhurriedly, like food. Smooth 
bulk is provided in the colon and more normal 
peristalsis is thus encouraged. 

The usual dosage is '4 level teaspoon 
(0.5 Gm.) 1 to 3 times daily. Supplied in bottles 
of 25 and 100 Gm. 


Bibliography: 1. Vignec, A. J.. and Mitty, V. C.: J. Pediat 
40°576 (May) 1952. 2. Seidmon, E. E. P.: Am. J. Digest 
Dis. /8:274 (Sept.) 1951 
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for babies ...a NEW egg yolk 


@ Processing includes pressure -cooking 
at 240°F. for 45 minutes so that Gerber’s 
Strained Egg Yolks are completely safe so 
far as pathogenic bacteria are concerned. 
Yet they still retain their high nutritional 
values. Laboratory tested for purity. 


@ Custard-like texture and good fresh-egg 
flavor make Gerber’s Strained Egg Yolks 
especially appealing to babies. 


@ Well-tolerated by practically all babies 
... since the fat is in a finely emulsified, 
easily digestible form. 


@ Easy and accurate for any kind of 
feeding: Gerber’s Egg Yolks can be fed 
“as is,” from a spoon. May be added to 
milk or formula in nursing bottles... or 


of creamy consistency 


can be mixed with other solid foods. 


@ As with other baby foods, Gerber’s Eg 
Yolks when covered will keep safely in the 
home refrigerator for the two or three days 
required to use the entire can. 


@ Each container equals 344 egg yolks. 
2 level tablespoonfuls are the equivalent of 
one regular egg yolk, supplying the fol- 
lowing amounts of the National Research 
Council's Recommended Daily Dietary 
Allowances for Infants: 


Vitamin A 37% 
lron . 20% 
Thiamine 12% 
Protein 10% 
Riboflavin 10% 


(for 8 kilogram babies) 
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Dermatoses 


Topical Ointment 


of HYDROCORTONE Acetate 


—for dermatologic use—represents a 


new, superior therapy for allergic dermatoses, even in cases that 


previously proved refractory. This ointment affords prompt relief 


and rapid improvement in disorders such as contact dermatitis, 


atopic dermatitis, and nonspecific anogenital pruritus, 
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For the “individualized” 


formula you fit to his 


individual needs 


KARO Syrup...an ideal milk modifier 


for balanced caloric distribution. 


Since no two babies will ever be alike 
—there will always be a need for 
“custom-made” formulas—the kind 
only a doctor can prescribe. 


The average such formula should, as 
you know, yield 60% or more of its 
total calories in carbohydrate form. 
However, since cow’s milk yields 
only about 28% of its calories in this 
form— Karo Syrup helps make up 
the difference. 


The Big Advantages of KARO 


1. A balanced mixture of dextrins, 
maltose and dextrose —that may 
be gradually absorbed, easily di- 


gested. Well tolerated, hypoaller- 
genic. Reduces the possibility of 
fermentation and irritation. 


2. Sterilized, bacteria-free—safe for 
feeding prematures, newborns, 
other infants. 


3. Easy for mother to use, because 
it’s a liquid (soluble in hot or cold 


fluids). Economical and readily | 


available. 
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mulas (one tablespoon of either 
yields 60 calories). 
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Respiratory rate instantly 
adjustable, clearly indicated. 


Applies positive or negative 
pressures, or both. 


No chafing, constricting 
seals,” maximum patient 
comfort. 


No oppressive weight on 
patient . . . cuirass indepen- 
dently supported on bed. 


Covers anterior torso only... 
patient’s extremities freely 
accessible for nursing care or 
therapy. 


Tracheotomy area always 
free. 


Instant changeover to man- 
val operation if power fails. 


because it effects diaphragm 
and intercostals ...both!... 


. among the many virtues of the Technicon- 
Huxley Respirator is the amplitude of ventilation 
it provides for a non-confining apparatus. Because it 
affects the entire anterior torso, with pressure brought 
to bear on both diaphragm and intercostals, it 
achieves a new degree of ventilating efficiency hith- 
erto thought visionary with a compact, lightweight 
apparatus. 

That is why it has so completely captured the 
imagination of those who have seen it working . . . 
why, in the few short months since its introduction, 
it is already being widely used. Word gets around 
fast when anything so badly needed so ably fills 
the need! 


Perhaps you haven't seen the Technicon-Huxley 
Respirator in actual operation. Our concise 
descriptive brochure is the next best thing. It's 
yours for the asking. Write 


CONITECH, LTD. 
215 East 149 Street, New York 51 
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Where but in America do you find so much 
opportunity for the advancement of sctentif- 
ic inquiry? Where else do you have literally 
thousands of experimental projects being 
carried forward every day—sponsored and 
paid for by private industry: Where else do 
leading manufacturers recognize this oppor- 
tunity as a public responsibility? 


It is this kind of cooperation between science and industry 
that helps make possible improved programs of prenatal 
care, lower infant mortality rates, higher standards of hy- 
giene and nutrition, better facilities for professional train- 
ing, and the many other achievements that have contributed 
to the highest level of public health in the world. 


It is this kind of cooperation, too, that helps safeguard a 

E social, economic, and political environment in which both 
the practice of medicine and the growth of industry can 
best flourish. It is this kind of cooperation that has made 
Pet Milk foremost with so many of the nation’s pediatri- 
cians. PET MILK COMPANY, ARCADE BUILDING, 
ST. LOUIS 1, MISSOURI. 


YOUR SPECIFIC RECOMMENDATION can assure that the babies in 
your care will get the brand of milk that merits your confidence 
and support... the milk with more years of experience behind 
it than any other .. . the milk that stands for and aids scientific 
research and development work . .. Pet Evaporated Milk. 
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STUDIES IN RESPIRATORY INSUFFICIENCY 


|. Carbon Dioxide and Oxygen Studies in Early Respiratory Paralysis in Poliomyelitis 


DAVID G. DICKINSON, M.D. 
JAMES L. WILSON, M.D. 
AND 


BRUCE D. GRAHAM, M.D. 
ANN ARBOR, MICH. 


N THE last few years, because of availability of artificial aids to respiration, a 
great deal of attention has been given to the early detection of insufficiency of 


respiration, particularly in the narrow field of respiratory involvement in- polio 


miyelitis. 


There exist considerable differences of opinion as to the proper time at which 


a patient with early respiratory muscle paralysis in poliomyelitis should be given 


artificial aid. It has been argued that the early use of a respirator increases the 
risk of addiction to the respirator and the chance of the patient's developimg an 


excessive pulmonary ventilation, on which he becomes dependent because of the 


early use and its excessive use. On the other hand, many believe that the early use 


of the respirator, if it succeeds in giving rest, is of advantage.” 


It has been our hope to develop laboratory techniques which would detect early 


respiratory insufficiency before definite clinical evidence was obtained in cases in 


which it is necessary to give respiratory aid early. 


The present article consists of a report and analysis of biochemical data collected 


on patients with acute poliomyelitis to demonstrate as early as possible in the disease 


indices of oxygen lack or carbon-dioxide retention resulting from respiratory 


insufficiency. 


A following article will describe the clinical signs of early respiratory difficulty. 


A series of patients with acute poliomyelitis were studied, some of whom did 


not show evidence of respiratory muscle paralysis, some of whom did when first seen, 


and in some of whom respiratory insufficiency developed later. 


From the Poliomyelitis Respirator Center, Department of Pediatrics, University of 
Michigan Medical School. 


The Poliomyelitis Respirator Center is supported by a grant from the National Foundation 


for Infantile Paralysis, Inc. 


1. Wilson, J. L.: Bulbar Respiratory Poliomyelitis: Definite Diagnosis and Management 
of Specific Types with Special Reference to the Use of the Respirators, Am. J. Phys. Med. 
31:245-251 ( Aug.) 1952. Plum, F., and Wolff, H. G.: Observations on Acute Poliomyelitis 
with Respiratory Insufficiency, J. A. M. A. 146:442-446 (June 2) 1951. Polley, Ro FF. L.; 
Maxwell, R. W., and Muenster, J.: Management of Respiratory Failure in Acute Poliomyelitis, 
Northwest Med. 50:425-428 (June) 1951. 

2. Conference on Respiratory Problems in’ Poliomyelitis, Sponsored by the National 
Foundation for Infantile Paralysis, Houston, Texas, Jan. 26-28, 1951. 
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CLINICAL MATERIAL. 


Data were collected on 35 patients with acute poliomyelitis ranging from 6 weeks to 42 
years of age. All were in the first week of their disease. None of these patients had clinical 
evidence of airway obstruction from bulbar involvement or other cause, and all but two were 
felt to be free of intrapulmonary disease. The two exceptions are indicated in the data and 
discussed. The patients fell logically into two groups. 

Group 1.——Group | includes those patients upon whom chemical and clinical appraisal was 
made, but in whom respiratory paralysis did not develop subsequently. 

Group 2.--Group 2 includes those patients in whom respiratory paralysis of sufficient 
severity to necessitate the use of a respirator developed. This group must be further broken 
down into three subgroups. 

Group 2A.—Subgroup A includes those who entered the hospital early in the course of 
their disease, before respiratory involvement could be suspected on any clinical grounds, and 
upon whom serial observations were made up to and including the time when mechanical- 
respirator aid became necessary. 

Group 2B-—Subgroup B includes those patients upon whom observations were made at 
the time mechanical respirator aid appeared indicated on clinical grounds. 

Group 2C.—Subgroup C includes those patients sent in by ambulance, often from distant 
points, because they were considered by their local physicians to present respiratory emer- 
gencies. All of this group were placed in respirators soon after arrival but not until clinical 
evaluation and sampling had been completed. 


SAMPLING PROCEDURE 
Five milliliters of arterial blood was obtained from the femoral artery by direct puncture 
after local infiltration of procaine. 
The 5 ml. syringes were previously prepared by filling with 5 ml. of heparin (40 mg. per 
100 ml. of solution) and dried in vacuo. A drop of heparin solution was placed on the tip 


of the plunger, which was also dried in vacuo, The plunger of the syringe was coated with 
light mineral oil U. S. PP. After arterial puncture, any small bubble of trapped air was 
expelled, and the needle was then replaced with a serum bottle rubber cap. The syringe 


was rotated to insure mixing with the anticoagulant and then packed in ice for immediate 
analysis. 
LABORATORY METHODS 

Analyses were usually performed in duplicate. Blood pH was determined with use of 
the Cambridge Electron-Ray pH Meter (research model).* The meter was kept in an incubator 
(Liedberg Anhydric Incubator), which was maintained at a temperature of 38 C. All deter- 
minations were performed at this temperature. The blood sample was ejected directly from 
the sample syringe into a microcondenser type glass electrode. Seven minutes were allowed 
for temperature equilibration. Four readings were taken. The meter was calibrated before 
each sample and checked again afterward with pH = standard solution prepared from Coleman 
buffer tablets (pH 7.40 4+ or — 0.02 at 30 C.). Duplicate determinations were made on each 
sample. 

Total plasma CO. content was determined on 0.2 ml. of plasma by the manometric method 
of Van Slyke # and Neill. 

The COs tension of the plasma (pCO:z) was calculated by the Lyon chart for graphic 
calculation of serum or plasma values by the COs solubility equation and the Henderson- 
Hasselbalch equation,” 


3 Obtainable from Cambridge Instrument Co., Ossining, N.Y. 

4. Peters, J. P., and Van Slyke, D. D.: Quantitative Clinical Chemistry, Baltimore, 
Williams & Wilkins Company, 1932, Vol. 2. 

5. Peters and Van Slyke,’ p. 
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All pulmonary air movement studies were carried out with a Sanborn horizontal bellows 
metabolism machine. The machine was calibrated by introducing known amounts of att 


and the length of tracing measured, after which the air displacement per centimeter of pet 


displacement was calculated. 
RESULTS 


Group 1.—In this group there was no respiratory muscle paralysis. Measure 


ments were made on 15 patients in whom at no time clinically recognizable respira 


tory muscle weakness developed. 


The arterial pH! was elevated above normal in TT patients and was normal im 4 


The average pH for this group was 7.49, with a range from 7.40 to 7.65 


The total CO. content varied from 18.9 meq. to 260.8 meq. per liter, with ai 
| | 


average value of 23.1 mleq. per liter. 


1.—-Biochemtcal Measurements for Patients m Whom No Recognisable Respirator 


Muscle Paralysis Developed (Group 1) 


oo COs Oxyeen 
Age, Day ot Content, Tension, Satura 


Patient Yr Sex Disease pH mEq. I Min. He tion, % Clinical Notes 
But M 2 1.8 Mi 
Day 7 F 7 7a 23.1 30 1) Patient and mother terrified 
Der 4.42 37 oF 
Eng F ‘ 7.65 17 Tetany 
Sex It M » 740 25.5 39 
kin Is 3 744 13.8 4 
Mil 21 F 3 7 
New 7.52 15 6 Paralysis lett leg: terrifled 
Paw Is M 3 7.42 hs " 
Ray 3 4 ol 2.8 Lett tacial paralysis; terrified 


Sou 
Wit 
(ing 
Wei 22 m4 Ty mo. pregnant 


Van 


Average for group. . 


Range for group 


The caleulated arterial CO, tension was less than normal in 13 of the 15 patients 


and normal in the remaining 2, with a range from 17 to 40 mm. Ig and an average 


of 30 mm. He. 


Arterial hemoglobin oxygen saturation was determined for 9 of the 15 patients 


in this group. All but one of these determinations were within the normal range 


The average for the group was 969%. The lowest determination was 920% and the 
highest 100%. 


Results for this group are summarized in ‘Table 1. 


Group 2.1.—Four patients were studied before respiratory muscle paralysis 


became apparent and again at the time that mechanical respiratory assistance was 


deemed advisable on clinical grounds. 


patient (Sel) was so uncooperative in accepting respirator that) she 


afforded an opportunity to study her for 24 hours after a mechanical respirator 


appeared clinically indicated. The data are included in the table but omitted from 


the averages, since the clinical situation is outside the specifications for the group 


6. Available from Sanborn Co., Cambridge, Mass 
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Prior to the onset of paralysis, each of these four patients had either an elevated 
pHi or a decreased CQ, content, or both, with a resultant low COs tension. As 
paralysis progressed to the point where a respirator seemed necessary, the pH did 
not change significantly in three patients (Moh, Sch, and Sel). The COz content 
remained unchanged in two of these three and increased from 19 to 24 mkq. per 


liter in the third (Sel). 


Although the CO , tension increased moderately in patient Sel, it remained con- 
siderably below the normal level in all three of these patients. 

In the fourth patient (Tol) there was a moderate decrease in pH, increase in 
CQ, content, and a shift of CO, tension from a low to a high level during the period 


when respiratory muscle paralysis was developing. 


Tabie 2.—Patients Studied Before Respiratory Muscle Paralysis and Again Just 
Prior to Receiving Artificial Respiratory Aid (Group 2A) 


Day 
ot 
Dis 
Patient Yr. Sex euse 


Moh 28 F 4 


Sch 


z Cont 
. 


COs 
COs Ten- 
Con sion, 
tent, Min. 
pH mEq/L. He 


27.3 37 


AB 
40 
AO 


Average 


Before After 


Ox 
Sat. 


Betore 


Paralysis Paralysis Paralysis 


7.50 7.34- 


19.0 -27.3 
24.0 


Clinical Notes 
Has pneumonia but no re- 
spiratory muscle paralysis 
Clinically needs respirator 
No. resp. muscle paralysis 
Clinieally needs respirator 
No. resp. muscle paralysis 
Clinically needs respirator 
Completely exhausted 
No. resp. musele paralysis 
Clinically needs respirator 


Range 
After 


Paralysis 


21.7 -27.5 


0.0 45.0 


In two patients of this group, arterial oxygen saturation was significantly reduced 
hefore the onset of respiratory paralysis. One of these had frank clinical pneumonia. 
The other had severe bulbar involvement and was extremely toxic but had no specitic 
signs of abnormality of the lungs. [t is important to note, however, that in none of 
the four patients did arterial oxygen saturation change significantly during the period 
of progressive respiratory paralysis. 

The data concerning this group are summarized in ‘Table 2. 

Group 2B.—There were 10 patients in Group 2B. This is the group upon whom 
a single set of observations was made at the time mechanical respiratory assistance 
appeared to be clinically indicated. 

The pH was elevated in seven and normal in three, with a range from 7.43 to 
7.53 and an average of 7.48. 

The CO, content varied from 23.3 to 28.8 mEq. per liter, with an average of 
25.9 mEq. per liter. 

The COz tension was significantly low in 7 of the 10 patients and normal in the 
remaining 3, with a range from 30 mm. Hg to 40 mm. Hg and an average value 


of 35 mm. Hy. 


4 

| 
2 

Vital Min. 
Cap. Vol. 
6 27.5 35 AN 
3 2.7 #0 % 
Sel 2.670 11,836 190 98 

7 31.0 65 

Tol 165 M 3 3,519 100 

| 
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The arterial oxygen saturation was determined on seven patients. [t varied from 
93% to 100%, with an average of 906%. 
The data concerning this group are summarized in Table 3. 


Group 2C.—This is the group of stx patients who were transferred from other 


cities after their attending physicians had decided that a mechanical respirator was 


needed, All patients were transported by ambulance over distances of 30 to 75 miles 


TaBLE 3.—Patients Studied Just Prior to the Institution of cIrtifictal Respiratory 
Aid (Group 2B) 


COs 
Day of Vital Min Content, Tension, Sat., 
Patient Age Sex Disease Cap Vol pH mEq. Lo Mm. He % 


Atw 25 yr. F 3 7.49 23.3 fest.) 

Cis M 3 6,776 28S 

24yr F 4 74S 24.0 33 a7 

Lov S yr. 3 TAT 

Sny Owk M 7 7.48 92.6 
Ste 38 yr F 2? sir 8,172 7.49 31 

Dob 4yr. M ‘ 7.43 TA 

Mae F O84 7.52 31 

Ver 22 yr M 1,080 7.58 31 

Mor 3yr F 4 743 25.8 38 


23.9 


23.3-28.8 M40 03-100 


Range for the 7A3-7.53 


Taste 4.—Patients Transported from Other Cities Without Artifictal Respiration 
After the Need for Mechanical Respiratory Aid Became Apparent (Group 2C) 


COs 


oft Con sion, 
Age, Dis- Vital Min tent, Mm Sat., 
Patient Yr Sex ease Cap Vol pH mEq. L He % Clinieal Notes 
Coo 24 F 4 970 7M 23.0 
(ias “4 28.4 31 Exhausted; given during 
transport 
Vre F % B75 740 27.2 4 Exhausted; given during 


transport 


% 7 
Dot M 7.52 23.9 Oe given during transport 
Lyk 7 4 242 4,705 745 25.8 (Venous sample) 
Average for the group..........- TAT 
Range for the group............ 140-7.56 29-47 84-8 


(48 to 120 kilometers). Some were given oxygen by mask en route, as indicated 
in Table 4. None were given artificial respiration of any type. None were receiving 


oxygen at the time of sampling. 
It will be noted that all vital-capacity measurements were extremely low, varying 


from 242 ce. to 970 ce., with an average of 580 cc, 
The pH was elevated in three patients and normal in three, with a range of 7.40 


to 7.56 and an average value of 7.47. 
The total CO, content was slightly low in two patients, normal in one patient, 
and slightly elevated in three patients, with a range of 23 to 30.4 mleq. per liter and 


an average of 26.4 mEq. per liter. 
The COs tension was slightly elevated in two patients and low in the remaining 
four, with an average of 36mm. Hg and a range from 29 to 47 mm. Hg. 


Day Ten 
ay 
< 
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Oxygen saturation was determined for five patients; it was low in the two 
patients with elevated COz tension and normal in the remaining three. 

Data for this group are summarized in ‘Table 4. 

It has been emphasized that biochemical measurements were made on all patients 
requiring a respirator just prior to the time such mechanical breathing assistance 
was instituted. These include the final set of measurements for each patient in 
Group 2A as recorded in Vable 2 and all measurements of Groups 2B and 2C as 
recorded in Tables 3 and 4. 

COMMENT 

Pulmonary ventilation is one of the most precisely regulated activities of the body. 
It is generally agreed that this degree of precision is necessary for the regulation 
of carbon dioxide, Bodily requirements for ventilation are determined primarily 
by metabolic production of CO. and by the relationships of blood bicar- 
honate, and pil.’ When CO production is elevated by increase in metabolism, 
ventilation normally increases and the arterial CQ. tension remains within 1 or 2 
mm. of 40mm, Hy. A deviation of only a few millimeters above this value constitutes 
respiratory acidosis, and a deviation in the other direction, respiratory alkalosis. 

Arterial oxygen tension is, of course, also affected by pulmonary ventilation, 
and, conversely, it constitutes one of the chemical mechanisms controlling ventila- 
tion.’” However, because of the characteristics of the hemoglobin oxygen dissocia- 
tion curve, fairly large fluctuations of ventilation may occur without reflecting 
corresponding changes in oxygen saturation. [It will be recalled that the top portion 
of the hemoglobin oxygen dissociation curve is relatively flat and that the alveolar 
oxygen tension is decreased to 50% of normal before hemoglobin saturation drops 
to 85%, which is about the level where cyanosis generally becomes clinically 
apparent.” In other words, underventilation or respiratory failure must have pro- 
gressed to a marked degree before one could expect cyanosis to appear as a clinical 
sign of such failure. Obviously, then, cyanosis is a poor clinical sign upon which 
to depend when deciding when a respirator should be used. Determination of arterial 
oxygen saturation would be somewhat better, since significant drops that are not 
clinically apparent can be measured. 

Blood pit or plasma CO. content might be helpful each by itself, except that 
many factors not related to breathing, such as dehydration and ketosis, can affect one 
or the other of these, making interpretation of results exceedingly difficult. 

The CO , tension, on the other hand, is essentially a function of pulmonary 
ventilation and its adjustments to body requirements. Therefore, one might expect 
the CO, tension to be the most sensitive laboratory indication of physiologic respira- 
tory failure. 

If the foregoing concepts are kept in mind, analysis of the data presented affords 


several interesting deductions regarding behavior of the respiratory system in acute 


poliomyelitis. 

7. (a) Haldane, J. S., and Priestley, J. G.: The Regulation of Lung Ventilation, J. Physiol 
$2: 224-266, 1905. (h) Campbell, J. M. H.; Douglas, C. G.; Haldane, J. S., and Hobson, F. G.: 
The Response of the Respiratory Center to Carbonic Acid, Oxygen and Hydrogen Ton 
Concentration, J. Physiol. 46:301-318, 1913. 

8. Geraci, J. E., and Wood, FE. H.: The Relationship of the Arterial Oxygen Saturation 
to Cyanosis, M. Clin. North America $5: 1185-1202 (July) 1951. 
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First, we were somewhat surprised to learn that of the 15 patients without 
respiratory muscle paralysis (Group 1), 13 were hyperventilating and were m 


respiratory alkalosis. The average COs tension of 30 mm. Hg tor this group ts quite 


definitely below the normal range and represents a significant sift. The four patients 


in Group 2A were also in respiratory alkalosis prior to the onset of their paralysis 


It is our belief that this consistent pattern of overbreathing is the result of appre 


hension or fear, which is probably present in most patients with acute poliomyelitis 


50 
49 
48 
47 
46 
45 
44 
43 
42 


39) 
38 
37 

36 
35 
34 

33 >) 

32 

31 > S 

29 


He 


Tension mm. 


a= © « veo ° ~ 

Group I Group 2A Group 2B Group 2C 


Comparison of the arterial CQ. tension of all patients in the study. 


Accepting the fact that most patients with acute poliomyelitis are in a state 


of respiratory alkalosis early in their disease, it is important to compare this situation 


with that of the patient who clinically needs a respirator. Turning our attention to 


groups 2A and 2B, we tind that of these 14 patients with obvious dyspnea due to 


paralysis 10 were still in a state of respiratory alkalosis as indicated by a reduced 


CQ, tension and 3 of the remaining 4 appeared still able to maintain normal pul 


monary ventilation, Only one (Tol) was in a state of mild respiratory failure, as 


evidenced by CO, retention, so mild that his oxygen saturation still remained normal. 


Even of the six patients who were left without respiratory aid for considerably 


longer than is usually considered desirable (Group 2C), only two were in respira 


tory acidosis. 
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The COg tensions of all patients included in the study are recorded graphically 
in the Chart, which serves to illustrate the exceedingly high incidence of respiratory 
alkalosis. 

We must conclude, then, that in the majority of poliomyelitis patients with pro- 
gressive respiratory paralysis, clinical signs of dyspnea will develop before there 1s 
actual failure of the respiratory mechanism to provide adequate ventilation. 

Since our laboratory procedures, except those determining vital capacity, are 
designed to measure respiratory failure, one cannot expect them to replace sound 
clinical observation and good judgment in determining when a mechanical respirator 
should be used. It is evident that with an unobstructed airway and freedom from 
intrapulmonary disease, a pohomyelitis patient will give adequate clinical warning 
of his need for a respirator before he suffers from anoxia or CQOvz retention. 

The data reported here showing the high incidence of respiratory alkalosis in 
patients before they are placed in the respirator has a direct bearing upon the 
problem of “respirator addiction.” It has been previously reported and mentioned 
in this paper that patients in a respirator often seem to be dependent upon a degree 
of pulmonary ventilation considerably greater than they need in health and become 
adjusted to a state of alkalosis which is abnormal. However, it can be seen that it 
is not necessary that the respirator itself bring this about, since it occurs before the 
use of the respirator is initiated. Further study of this situation is indicated and 
will be presented in a later paper. 

SUMMARY 

Concomitant laboratory studies and clinical observations were made on a group 
of 35 poliomyelitis patients in the first week of their disease in an attempt to 
determine whether or not laboratory evidence of respiratory insufficiency preceded 
clinical dyspnea in those in whom respiratory muscle paralysis developed. 

Observations were made on 15 patients who at no time had detectable involve- 
ment of the respiratory muscles. These patients were uniformly found to be in a 
state of respiratory alkalosis, presumably from fear or apprehension. 

Twenty patients were studied at the time mechanical respiratory assistance 
appeared clinically indicated. Fourteen of these were still hyperventilating and in a 
state of respiratory alkalosis at the time that respirator aid was instituted. 


CONCLUSIONS 


1. Most patients with acute poliomyelitis are in a state of respiratory alkalosis 
early in their disease. 


2. Those patients in whom respiratory muscle paralysis develops continue ina 
state of respiratory alkalosis for a considerable period after clinical signs of dyspnea 
appear. 

3. The clinical picture usually associated with the need for artificial respiration 
in poliomyelitis is that of decreased respiratory reserve, or increased effort, and is 
usually not accompanied by actual respiratory failure until after the clinical picture 
of dyspnea has become well established. Therefore, given a normal airway and free- 
dom from intrapulmonary disease, the average poliomyelitis patient will give ample 
warning of his need for a respirator before anoxia or CO, retention occurs. 

4. Although extremely valuable for adjunct aid and for guiding later care of 
respirator patients, laboratory tests cannot replace careful clinical observations as 
criteria for deciding when a mechanical respirator should first be used. 
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AEROSOL TRYPSIN IN RESPIRATORY COMPLICATIONS 
OF BULBAR POLIOMYELITIS 


Report of a Case 


CHARLES VARGA, 
PORTLAND, ORE. 
AND 


JAMES WILD, M.D. 
SHERIDAN, WYO 


NiO OF the many dithculties encountered in the management of bulbar polio 


mvelitis has been the development of respiratory distress resulting from accum 


ulation and inspissation of mucus within the respiratory tract with resultant 


segmental or even massive atelectasis. Until recently, the most etfective methods 


for prevention and correction of such disturbing compheations imeluded postural 


drainage, frequent suctionings, and occasional use of aerosol solutions to supply 


moisture and prevent infections. .\dded to this was the more complex procedure of 


bronchoscopic aspiration. Unfortunately, the first three methods mentioned have 


not always or generally proved reliable, whereas the last method required specialized 


experience and technique. Many small community hospitals are not. sufficiently 


staffed or equipped to offer the more complex method, even though it is generally 


more desirable and etfective. 


It is the purpose of this preliminary report to deseribe another method which can 


be adapted to even the smallest hospital and which can be relied upon to be reason 


ably effective. 


Recent studies ' have indicated the effectiveness of aerosol enzymatic digests in 


the resolution of bronchopulmonary exudates. It was felt that a trial of similar ther 


apy was warranted in the management of a case of bulbospinal poliomyelitis. 


REPORT OF CASE 


to the service of Dr. James Wild on Oct. 6, 1952, with the diagnosis of high spinal poliomyelitis. 


a 6-year-old white boy, was admitted to the Memorial Hospital of Sheridan County 


Three days after admission bulbar signs developed in the patient, with extreme respiratory 


difficulty associated with excessive nasopharyngeal mucus requiring emergency tracheotomy 


Frequent suctioning through the tracheotomy tube was necessary to maintain a patent airway. 


From the Memorial Hospital of Sheridan County, Wyoming. 


l.(a) Limber, C. R., and others: Enzymatic Lysis of Respiratory Secretions by Aerosol 
trypsin, J. A. M. A. 149:816-821 (June 28) 1952. (hb) Steigman, A. J., and Scott, C. H 
Trypsin in Poliomyelitis Patients with Tracheotomy, thid. 150:1403-1404 (Dec. 6) 1952 
(c) Miller, J. M., and others: Interbronchial Uses of Streptokinase and Streptodornase in the 
Treatment of Slowly Resolving Pneumonias, Dis. Chest. 23:149-153 (Feb.) 1953. (d) Craven, 
J. F.: Treatment of Obstructive Atelectasis by Aerosol Administration of Proteolytic Enzymes, 
J. Pediat. 42:228-230 (Feb.) 1953. 
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Intermittent positive-pressure oxygen! and antibiotic aerosol therapy was administered several 
times daily. In spite of such therapy, extremely tenacious mucus accumulated which often 
made it difficult to suction the tracheotomy tube and the trachea. In view of the increasing 
ditheulties, gradual deterioration of the patient, and previous unfortunate experiences with 
atelectasis in poliomyelitis, aerosol trypsin (Tryptar, the Armour Laboratories) therapy was 
instituted. The recommendations for dosage were adapted from Limber# Fifty thousand 
Armour units (50 mg.) of Tryptar were dissolved in approximately 1 cc. of Tryptar Diluent 
(Sorensen’s Phosphate Buffer Solution, pH 7.1). This amount was aerosolized through the 
intermittent positive-pressure apparatus twice a day with an oxygen flow of 6 to & liters per 
minute. Len minutes before each aerosol trypsin administration the child was given 10 mg. of 
diphenhydramine (Benadryl) hydrochloride intramuscularly to prevent possible allergic 
reactions, Usually, the therapy was completed in about 10 or 15 minutes. There was general 
the 


fluidity of the aspirated secretions, making aspirations much easier and more effective. The 


improvement in the patient following each such administration, with a marked increase 


therapy with aerosol was continued twice daily for seven days. With the gradual improvement 
of the patient, aerosol trypsin therapy was given only once daily for four more days and then 
discontinued. here was a gradual but progressive increase in tidal volume. Subsequently, 
several respiratory infections developed in the patient, and at one time segmental atelectasis 
was demonstrated by x-ray and by a definite decrease in tidal volume. Therapy with anti 
biotics, which had been in) progress continuously, was made more effective with higher 
dosages, and aerosol trypsin therapy was reinstituted. It was given twice daily for four 
days. There was prompt improvement, with apparent clearing of the atelectasis, as shown by 
x-ray. No dll effects were noted either during or immediately following aerosol trypsin 
therapy, even though numerous aerosols were administered to this patient 


COMMENT 


One of the most common causes of fatality in respiratory complications in acute 
bulbar pohomyelitis is the development of mucous plugs and atelectasis with super 
imposed pneumonia. Management of such complications has been shown to be 
effective in other diseases through the use of aerosol enzymatic digests. Its apparent 
effectiveness in a case of bulbar pohhomyelitis is indicated by the case presented. 


SUMMARY AND CONCLUSIONS 

In view of the present seasonal increase in poliomyelitis, attention is directed 
through a case report to the apparent effectiveness of aerosol trypsin therapy in the 
management of respiratory complications encountered in bulbar poliomyelitis. It 1s 
felt that this method of therapy merits further trial and study. 

Permanente Clinic, 2606 N. Kk. Broadway (Dr. Varga). 

2. Bennett) Flow Sensitive Pressure Breathing Therapy Unit) was used for this 


purpose. 
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TRANSABDOMINAL PNEUMOPERITONEUM AS AN AID IN THE 
DIAGNOSIS OF SEX-ENDOCRINE DISTURBANCES 


RALPH H. KUNSTADTER, M.D. 
HENRY S. GUTERMAN, M.D. 
AND 
ALEX S. TULSKY, M.D. 
CHICAGO 


"" SIMPLE technical procedure is of value when it aids in establishing a 
clinical diagnosis without the necessity of an exploratory operation. Tt ts our 


aim to show how pneumoperitoneum can be adapted to children tor this purpose 


In various sex-endocrine disturbances. To the best of our knowledge, such a 


procedure has not been deseribed in pediatric literature, and no mention is made of 


its use in children in gynecological writings and texts. 


roma historical standpoint, diagnostic pneumoperitoneum is not new, Alvarez 


first introduced the use of carbon dioxide as the gas for pneumoperitoneum in 1927, 


and Case * proclaimed pneumoperitoneum as a progressive step in roentgenologic 


diagnosis. Stewart and Stein,* Stein and Arens,' Peterson,” Lewis," Sante,’ laulk 


ner,” Martin,” and Rubin '’ contributed to improvement of the technique. Most of 


the credit for emphasizing the diagnostic potentialities of induced pneumoperitoneum 


From the Sarah Morris Hospital for Children, the Childrens Endocrine Clinic, and the 


Department of Obstetrics and Gynecology and the Department of Metabolic and Endoerine Re 


search, Medical Research Institute (supported in part by the Michael Reese Research Founda 
tion), Michael Reese Hospital 

1. Alvarez, W. C.: Use of in Pneumoperitoneum, Am. J. Roentgenol. 8:71 (Keb) 1921 

2. Case, J. To: Review of 3° Years’ Work and Articles on Pneumoperitoneum, Am. | 
Roentgenol. 8:714 (Dee.) 1921. 

3. Stewart, W. H., and Stein, A.: Roentgen Ray Study of Abdominal Organs lollowing 


Oxygen Inflation of Peritoneal Cavity, Am. J. Roentgenol, 6:533 (Nov.) 1919 


4. Stein, and Arens, R. A.: Pneumoperitoneum in Gynecology, Radiology 72326 
(Oct.) 1926 


5. Peterson, R.: Value of Pneumoperitoneal Roentgenography in Obstetrics and Gynecology, 
J. A. M. A. 78:397 (Feb. 11) 1922 

6. Lewis, B. O.: Simplified Apparatus for Induction of Artificial Pneumoperitoneum, An 
J. M. Se. 212:84 (Jan.) 1946 

7. Sante, L. R.: Present Status of Pneumoperitoneum as an Aid in Radiological Diagnosis 
of Abdominal Lesions, Southwestern Med. 11:529 (Dee.) 1927 

* 8. Faulkner, W. B., Jr.: Diaphragmatic Hernia and Eventration: Use of Pneumothorax 

in Differential Diagnosis, Am. J. Roentgenol. 45:72 (Jan.) 1941 


9. Martin, C. L.: Roentgenologic Studies of Liver and Spleen, Am. J. Roentgenol 
37:633 (May) 1937. 
10. Rubin, I. C.: Subphrenie Pneumoperitoneum, Produced by Intra-Uterine Insuftlation 


of Oxygen as Test of Patency of Fallopian Tubes in Sterility and in Allied Gynecological Con 
ditions, Am. J. Roentgenol. 8:120 (March) 1921 
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and for excellent clinical presentations should be given to Dr. Irving F. Stein" 


and his co-workers. Despite these many contributions, the method has not vet 


received a wide degree of popularity. Possibly this can be explained by the fact that 


(1) contraindications and dangers of induced pneumoperitoneum have been over- 


emphasized and (2) that clinicians and radiologists have failed to realize its value. 


Recently, Maxfield has emphasized that pneumoperitoneum should be used in 


conjunetion with other clinical and laboratory procedures in those cases in which 


the diagnosis is obscure. It may confirm clinical impressions when other data are 


not sufficient for clear-cut diagnosis, or it may completely change the clinical impres 


sions. He states further that pneumoperitoneum is an accurate method of diagnosis 


enabling the radiologist and/or the clinician to study the outlines of the abdominal 


and pelvic viscera.’ 


The broad diagnostic value of pneumoperitoneum has been emphasized by Stein 


recently. Tle states that “utilizing pneumoperitoneum, we are able to differentiate 


on the x-ray film between the normal and the abnormal pelvic status. We have been 


able to distinguish at times the type of pathologic ovarian swelling. . .. Further- 


more, absence of the uterus has been shown as well as the presence of uterus, ovaries, 


and tubes in the absence of the vagina.” !' 


In the adult, pelvic examination may reveal significant findings precluding the 


need for pneumoperitoneum. However, in the child and adolescent, or even the 


virgin adult, bimanual examination may be physically impossible or impractical. 


Thus, in these patients, pneumoperitoneum can be of special value in establishing 


the presence of pelvic anomalies and other pathologic conditions. The procedure 


is particularly helpful when it appears that a clinical diagnosis cannot be established 


without laparotomy, and when available laboratory data are inconclusive. [t is 


hoped that the present report dealing with its use in children and adolescents will 


stimulate new interest and clinical application by others. 


MATERIAL AND METHODS 


Prior to penumoperitoneum diagnostic studies were performed on all patients according 
to their individual problems and with the laboratory diagnostic facilities available to us at the 


time of the study. The various procedures are listed below. 


1. History and physical examination 


2. Measurements: weight, height, span, symphysis-vertex, symphysis-sole 


3. Laboratory: basal metabolic rate, fasting blood sugar; serum cholesterol, cholesterol 


esters; intravenous insulin tolerance test 


4. Hormone excretion: urinary 17-ketosteroids, urinary pregnanediot 


5. Vaginal smear for estrogen activity (Schorr stain) 


6. X-ray studies: skull (sella turica), bone age, perirenal air insufflation, pneumoperitoneum 


7. Endometrial biopsy 


Il. Stein, I. F.: Gynecopgraphy in the Diagnosis of Ovarian Disorders, in) Progress in 
Clinical Endocrinology, edited by Samuel Soskin, New York, Grune & Stratton, Inc., 1950, 
p. 374. 

12. Maxfield, J. R., Jr., and MclIlwain, A. J.: Diagnostic Value of Pneumoperitoneum, 
Radiology 42:346 (April) 1944; Pneumoperitoneum in the Study of Pelvic Structures, 
J. A.M. A. 146:920 (July 7) 1951. 
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For a detailed evaluation of laboratory diagnostic methods Wilkins’ “The Diagnosis and 


Preatment of Endocrine Disorders in Childhood and Adolescence” should be consulted.!% 


PECH NIQUE FOR TRANSABDOMINAL PNEUMOPERITONEUM 
urologic radiographic table as described by Dr. Irving Stem and Dr. Robert 
\rens ‘is used, and the following procedures are carried out: 


l. High cleansing enema on morning of procedure 

2. No breakfast 

3. Intramuscular administration of 25 to 100 mg. of meperidine (Demerol) hydrochloride 
according to weight 

4. Bladder catheterization 

5. Transabdominal puncture 1 in. (12.5 em.) below and 1 in. to left oi umbilicus using a 
20-gauge spinal needle with stylet. The needle is inserted perpendicular to the abdominal wall 
until the peritoneum is penetrated. A) sudden decrease in resistance to the advancing needle 
signifies penetration. The depth at which this will oceur depends on the abdominal wall 
thickness. 

6. Introduction of 300 to 700 cc. Caverage 500 ce.) of carbon dioxide under 10 to 20 mm 


Hy pressure (hig. lel) 


A 


Fig. 1.—Technique of pneumoperitoneum I, introduetion of carbon dioxide into peritoneal 
cavity under 10 to 20 mm. Hy pressure. /?, patient in modified knee-chest position for radiograph 
(Stei-Arens Table '4). 


7. Prompt placement of patient in modified knee-chest position as indicated on photograph 
(hig. 
& X-ray factors: 65 to 70 kv. 100 ma. 1/10 second 


Thus far, no hazards have been encountered. The procedure is contraindicated 
(1) if the patient has an active intraperitoneal inflammatory process, (2) if there 

13. Wilkins, L.: The Diagnosis and Treatment of Endocrine Disorders in Childhood and 
\dolescence, Springfield, Ill, Charles C Thomas, Publisher, 1950 

14. Stein, I. F., and Arens, R. A.: A Table for Gynecography, Am. J. Obst. & Gynec. 
63:1,169 (May) 1952. 


15. Carbon dioxide is absorbed within 12 to 24 hours. 
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Is reason to suspect the presence of bowel adherent to the parietal peritoneum at the 
site of puncture, (3) if the patient has any cardiac and/or respiratory embarrassment 


or, (4) if a systemic infection 43 present, 


CLINICAL OBSERVATIONS AND DISCUSSION 


Pransabdominal pneumoperitoneum was performed in 16 cases the clinical 
classification of these is indicated in Table 1. The clinical details are listed in 
Table 2. 

There were eight patients whose principal complaints were failure to grow, 
failure to menstruate, and absence of secondary sex characteristics (Cases 1 to 8) 
This triad suggested a differential diagnosis of ovarian agenesis or hypopituitarism 
Three cases showed some retardation of osseous development roentgenologicalls 
(Cases 4, 5, and &), and, of these, two showed increased sensitivity to intravenous 
administration of insulin (Cases 5 and &). The latter cases fulfilled several of the 


eriteria for the diagnosis of hypopituitarism, namely, delayed growth, absent sec 


Taste l--Clintcal Classification of Cases in Which Transabdominal Pneumoperitonenm 


was Performed 


No. Cases 


Ovarian agenesis 
Hypopituitarism, primary 
Hypo-ovarianism, pituitary 
Cystile ovary .... 
Sexual preeocity (constitutional) 
Pseudohermaphroditism 


Total . 


ondary sex characteristics, absent menses, delayed osseous development, and 
increased sensitivity to insulin. In one case (Case &) small ovaries and an infantile 
uterus were demonstrated by pneumoperitoneum, This finding, in conjunetion with 
the data mentioned previously, confirmed our earlier impression of hypopituitarism. 
However, when pneumoperitoneum was employed in Cases | to 7, failure to visualize 
ovaries indicated the diagnosis of ovarian agenesis. Although the estimation of 


urinary follicle-stimulating hormone would be expected to assist in distinguishing 


these two types of cases, this hormone assay was not available to us. In order to 
verity the diagnosis of ovarian agenesis based upon pneumoperitoneum findings, a 
laparotomy was performed in Case 1. The observations at laparotomy confirmed the 
roentgen diagnosis. he findings in this case were infantile uterus, no recognizable 
ovarian tissue on the right, a small area of fibrous tissue in the region of the left 
ovary, and rudimentary Fallopian tubes. It is apparent from these cases that pneu- 
moperitoneum was a specific measure in the diagnosis of ovarian agenesis. 

There were two patients whose chief complaints were lack of development of 
secondary sex characteristics and failure to menstruate (Cases 9 and 10). Growth 
and bone age were normal. It was not possible to assay urine for gonadotropins at 
the time of this study. Pneumoperitoneum in both cases demonstrated ovaries and 


16. Some of these patients had a minimal amount of discomfort consisting of shoulder 


pain of several hours’ duration. 
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utert which were smaller than normal. On the basis of these findings, hypo 


ovarianism due to lack of pituitary gonadotrophic stimulation appeared to be the 


most likely diagnosis. 


ne of our patients, FE. J. (Case 11), age 13 vears, complained of excessive 


vaginal bleeding for three weeks followed by failure to menstruate for two months 


Her physical development was normal. The symptoms were suggestive of cystn 


ovary, bilateral polvevstic ovaries ( Stein-Levanthal syndrome). or ovarian dys 


function without gross anatomic change. Laboratory tindings were normal except 


for a persistently high estrogen activity in the vaginal smears. l’neumoperttoneum 


revealed an enlarged ovarian mass, which we interpreted as a evstic right ovary 


Phis tinding, in conjunction with the vaginal smears, led us to beheve that the 


menstrual disturbance was a result of an estrogen-producmg cyst. The patient 


received no hormonal therapy, and after TX months of amenorrhea, rhythmic 


menses were reestablished. Thus, it 1s evident from this case that pneumoperittoneum 


can be used to reveal ovarian enlargements. 


Two patients, H. K., age 10 vears (Case 12), and M. F.. age 7 vears 9 months 


(Case 13), presented evidence of sexual precocity. Tl. Kk. complained of vaginal 


bleeding for six weeks. On physical examination the secondary sex characteristics 


were noticeably advanced beyond that expected for her chronological age. ter 


hone age was 15 to 17 years. Findings on an x-ray of the skull were normal. Vaginal 


smears indicated high estrogen activity. Vaginoscopic examination showed no loeal 


athology to account for the bleeding. Biopsy revealed a proliferative endometrium. 
ps! | 


The pneumoperitoneum demonstrated a normal-appearing adolescent uterus and 


ovaries. M. F. was studied because of breast development and growth of pubie hair 


heginning before the seventh year (Fig. 2). Her bone age was 12 to 14 vears. 


\-rav of the skull was normal. [Hligh estrogen activity was shown by the vaginal 


sincars, Pneumoperitoneum revealed normal-appearing adolescent uterus and 


ovaries (Fig. 2.1). In both of these cases the ditterential diagnosis initially rested 


hetween sexual precocity due to a functioning ovarian tumor and ovarian dysfunetion 


of a constitutional nature.'* Pneumoperitoneum in both instances indicated normal 


appearing uteri and ovaries. Thus, pneumoperitoneum proved of value in excluding 


ovarian tumor in both cases and led us to conclude that the sexual precocity was in 


all probability due to a constitutional disturbance. 


The final group consisted of three patients with abnormalities of the external 


venitalia. G. G. (Case 14), a 21-month-old infant, had been observed from birth. 


The significant findings were average height and weight for age, hypospadias or 


a hypertrophied clitoris adherent posteriorly, a dimple 1 oem. below the urethral 


orifice, bifid empty scrotum, a pea-sized mass in the right inguinal region, and an 


empty left inguinal canal. Pneumoperitoneum revealed that the pelvis contaimed 


no genital structures. These findings suggested that the child was a male pseudo 


hermaphrodite. [lowever, a definitive diagnosis awaits exploration of the right 


inguinal mass, which will be carried out at a later date, 
17. Stein, I. F.. and Leventhal, M. L.: Amenorrhea Associated with Bilateral Polycystic 
Ovaries, Am. J. Obst. & Crynec 29:181 (Keb.) 1935. 

18. Novak, E.: The Constitutional Type of Female Precocious Puberty with a Report of 9 
Cases, Am. J. Obst. & Gynec. 47:20 (Jan.) 1944 
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S.S. (Case 15), a 5-year-old child, was observed at birth to have an abnormality 
of the genitalia and absent testes. Pubic hair began to grow at the age of 3 years. 
At 5 years the pertinent physical findings were a child taller,than normal tor the 
chronological age, few axillary and chest hairs, coarse abundant pubic hair, a penis 
like structure with a urethral meatus at its base, and a bifid rugated empty serotum. 
The significant laboratory data were a bone age of 14 years, a urinary excretion level 
of pregnanediol, of 99 mg. per 24 hours, (normal less than | mg. per 24 hours). The 


adrenals appeared normal by perirenal air insufflation. Pneumoperitoneum demon 


RIGHT OVARY Leer OVARY 


Fig. 2—M. F. (Case 12), age 7 years, 9 months. Constitutional sexual precocity. A, 
photograph of patient, showing adolescent breasts, abundant pubic hair, B, pneumoperitoneum 
showing normal adolescent ovaries and uterus, 


strated normal-appearing juvenile uterus, tubes, and ovaries. [Exploration of the 
left adrenal revealed a large gland. Biopsy showed hyperplasia of the cortex. Thus, 
the pneumoperitoneum in this case indicated that we were dealing with a female 
pseudohermaphrodite. Furthermore, the clinical and laboratory findings were char- 
acteristic of adrenal cortical hyperplasia. 

W. K. (Case 16), a 23-year-old person, was referred to us for evaluation of 
anomalies of the external genitalia, The body proportions were eunuchoid., On 
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physical examination the following tindings were noted: sparse beard, gynecomastia, 
sparse axillary hair, feminine distribution of pubic hair, hypospadias, cleit serotum 
with an indirect inguinal hernia on the left, a perineal dimple 5 min. deep, and a 
right inguinal mass, small and sensitive to the touch. In the lett imgumal region, 
three discrete small masses were palpated. The prostate was small. Pertinent labora 
tory data were 17-ketosteroid urinary excretion 5 to 6 mg. per 24 hours (normal 
10 to 20 mg. per 24 hours), bone age normal. Perirenal air insuttlation demon 
strated normal-appearing adrenals. Pneumoperitoneum revealed no female pelvic 
structures. The surgeon who did an exploratory operation at another hospital 
reported the presence of a Fallopian tube, testis, and an epididyuns im the lett 
inguinal region, The right inguinal region was not explored, Although the nature 
of the right inguinal mass was not determined, the presence of a testis on the lett 
and the failure to visualize female genital structures by pneumoperitoneum led us 
to conclude that this patient was probably a male pseudohermaphrodite 

Although pneumoperitoneum was of detinite value in establishing a diagnosis 
in the case of the female pseudohermaphrodite, this procedure provided presumptive 
evidence in the case of the two suspect male pseudohermaphrodites. [In the latter 
cases surgical exploration and histologic study of the inguinal masses are necessary 
to confirm the impressions gained by pneumoperitoneum, 


SUMMARY AND CONCLUSIONS 


In some sex-endocrine disturbances, detailed physical examination as well as 
available laboratory studies may be diagnostically inconclusive. In such cases trans 
abdominal pneumoperitoneum may aid in establishing the clinical diagnosis and thus 
avoid laparotomy. The method is of special value in the study of children with such 
disturbances because of the difficulty of adequate pelvic examination. Furthermore, 
early diagnosis is desirable in order to plan future medical and/or surgical man 
agement. 

The technique consists of introducing a measured amount of COs. into the peri 
toneal cavity and then visualizing roentgenographically the outlines of the pelvic 
viscera. 

The patients in 16 cases, which include ovarian agenesis, precocious puberty, 
hypopituitarism, hypo-ovarianism, cystic ovary, and intersexuality, have been studied 
by this technique. 

ADDENDUM 


Recently we successfully performed pneumoperitoneum on an 11 week old infant 


with pseudohermaphroditism. Female pelvic structures were clearly demonstrated. 


No untoward symptoms resulted from the procedure. 


Dr. Morton Andelman gave permission for Case 12 to be reported and Dr. Alvin ¢ 
Rambar for Case 15. This case is to be published in detail by Dr. Rambar. 
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QUANTITATIVE VARIATIONS IN THE RESPIRATION OF 
THE NEWBORN INFANT 


PHILIP J. HOWARD, M.D. 
AND 

A. ROBERT BAUER, M.D. 
DETROIT 


Y  paiohaataen observations have been made on the respiration of 14 sleeping 
newborn infants ranging in age from 8 days to 46 days, in an effort to reexam- 
ine the trend and range of normal with reference to minute volume, tidal air, rate, 
and pattern. The observations have been related to the weight of the infant, and in 
some instances to the body surface. It is hoped that a contribution toward a better 
understanding of the normal trend and range of the respiration of the newborn 
infant during sleep will be obtained from this material so that a proper interpretation 
may be made when a stimulating gas is administered, Certain records have been 
analyzed by 10-second periods within the total minute to show that the volume 
of air breathed is at all times an astatic or changing quantity. Although we con- 
firmed the statement of Cross ' and Boutourline- Young * that the average infant 
required approximately 20 minutes to reach a baseline, we were impressed with 
the individual variation and even had some examples of infants who while sleeping 
simply increased in minute volume exchange during the entire observation. 

Since the publication of our last article in 1949,* articles have appeared on this 
subject deseribing newer techniques and some improvements in the apparatus 
(plethysmograph). These newer techniques, together with statistical analysis of 
the results seen, were felt to offer more accurate information regarding the 
physiology of respiration in these young subjects. We too have made some changes 


in our apparatus. Like the other investigators in this field, we were not satistied 
‘ 


with the efficiency of the sponge rubber collar seal around the baby’s neck. Cross 


allowed the infant’s face to protrude through an opening in the plethysmograph 
using an inflatable rubber seal between the infant's face and the edge of the opening. 
Soutourline- Young and Smith employed an inflatable collar around the infant's 
neck and a soft rubber sleeve to prevent leaks. In the present study, we used a com- 

From the Department of Pediatrics, the Henry Ford Hospital. 

1. Cross, K. W., and Warner, P.: The Effect of Inhalation of High and Low Oxygen 
Concentrations on the Respiration of the Newborn Infant, J. Physiol. 114:283 (July) 1951. 

2. Boutourline-Young, H. J., and Smith, C. A.: Respiration of Full Term and Premature 
Infants, Am. J. Dis. Child. 80:753 (Nov.) 1950. 

3. Howard, P. J., and Bauer, A. R.: Irregularities of Breathing in the Newborn Period, 
Am. J. Dis. Child. 77:592 (May) 1949. 

4. Cross, K. W.: Plethysmograph for Studying Respiration in the Newborn Infant, J. 
Physiol. 108:37 (May) 1949. 
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mercially produced plastic collar currently supplied with one of the Drinker respira- 
tors. It is a large tube of plastic material supported on two metal rings, one at 
either end. As one end is held stationary and the other end rotated, the diameter 
of the opening closes down in the same manner as the diaphragm of a microscope 
condenser, The edge of the opening was a little too rigid and sharp for the baby’s 
neck, and so we interposed an inflatable rubber collar between it and the neck. 
This reduced the tendency to leakage and caused no discomfort to the infant. We 
made no change in the recording system. .\lso, there was no change in our tech- 
nique of obtaining the record. The infant was placed in the plethysmograph, and 
as soon as he was sleeping soundly and quietly, the recording system was started 
and was continued without interruption until the test was terminated. This pro- 
cedure gave us satisfactory tracings which varied in length of time from 20 to 60 
minutes. Each calculation of minute volume was done on a full minute of record. 
Where possible, we calculated the Ist, 5th, 10th, and 15th minute in the first 20- 
minute period of sleep in the plethysmograph, which has been designated as the 


Minute Volume Minute Volume 
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Chart 1-—Values for minute volume, rate, and tidal air in Cases 1, 2, and 3. 


acclimation period. We then calculated each available minute from the 20th to the 
30th minutes, this period being considered one in which the infant was in a basal 
state. From that point to the end of the experiment we attempted to calculate 
each fifth minute. 

: The observation results are shown in Table 1, which includes weight, height, and 


hody surface. The normalcy of the infants is indicated by blood reports, to sup- 


plement careful physical examinations. The respiratory minute volume is  indi- 
cated as well as the highest and lowest variation for each infant. The rate and 
tidal air are included and finally the minute volume per unit of weight and body 
surface. Individual graphs were made for each infant, showing the time in minutes 


on the abscissae and the values for minute volume, rate, and tidal air on the 
; ordinates. ‘These are reproduced in Charts 1 to 5. Examination of the graphs 
. gives a clear picture of the variations which occur from minute to minute, but it 
does not show that which takes place within the minute itself. 

Since irregularity is such a constant feature of respiration in the newborn infant, 
we attempted to get more critical data on this aspect of the study, especially as it 


4 
> 
' 
4 
| £100 
{ z 
| soo} | 
| 
on t 
| -17 boys | 
0 os} Respiration During 
65 | Sleep 
| | 
| 25} | 
| 
| so} Tidal Arr A on 
Tome 
| 
A 4 4 i 
2 


OF NEWBORN INFANT 


Volume 
} 


HOWARD-BAUER—RESPIRATION 


Respiration Rate 


Tidal Avr 


Chart 2.—Values for minute volume, rate, and tidal air in Cases 4 and 5 


Minute Volume 


Respiration Rote 


Chart 3-Values for minute volume, rate, and tidal air 
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nught influence those figures which have already been established as basic measure- 
ments in this field. Respiratory rate and tidal air have received much attention, 


but most of the recent work has been done on measurements of minute volume which 
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Chart 6. 


is the sum of tidal inspiration in a given minute. 


Values for minute volume, rate, and tidal air in Cases 12 and 13 


This measurement seems to have 


heen accepted by common consent as a good unit for purposes of investigation. We 


were interested in finding out whether it was the best unit for newborn infants, 


rather than some other unit of time such as 10 seconds, 30 seconds, or a much longer 


time like six or eight min 


utes. 


It is obvious that the greatest variation will occur 
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when individual respirations are compared with each other, ranging all the way 
from the zero of apnea up to the 40 ce. of a sigh, but when groups of respirations 


are compared with other groups, the variation will be less. In the case of minute 


volume, the group of respirations is that number which cecurs in a minute Cabout 
40). 
To test the soundness of this reasoning, we picked four of our most satisfactory 


tracings and used only that portion of them between the 20th and 30th minutes as 


representing a basal state. In all, there were 38 minutes of actual tracing, & from 
Case 1, 9 from Case 5, 10 from Case 8, and 11 from Case 13. Each of the 38 
minutes was treated as follows: We calculated the amount of air breathed in a 


10-second period and multiplied it by six, which gave us a “minute volume” during 
that 10-second period. The other 10-second periods in that minute were calculated 


in the same way. Then taking the observed minute volume for the entire minute 


4 4 n 4 4 
5 ¢ > a 4 « 


6 @ 9 30 35 40 45 5 
MINUTES OF SLEEP 


Chart 7.—Average respiratory minute volume of 14 infants during sleep and the minute 
of sleep observed. The 20th to 30th minutes are relatively basal. Range is also shown. Note 
the disproportionate elevation of the highest value in Minute 28 was due to Case 5, as shown 
in Table 2. 


as a standard, and comparing the “minute volumes” from each 10-second period im 


that minute with it, we showed variations which averaged 34.5(7. Calculating in 


the same way using 30-second periods, the variation averaged 19.97. Using 60 


second periods for these four selected cases, the variation was 3&7. Using the 


entire series from Table 1, the variation was 30%. 


These results would seem to confirm the frequently repeated statement that a 


certain amount of irregularity is mherent in the respiratory pattern of the newborn 


infant. .\lso, it appears that the 20-minute acclimation period in the plethysmograph 


will not eliminate or materially reduce it. The fact that there was less variation 


when the minute volume was calculated on a 30-second period basis than when 10 


seconds were used suggests that not less than 30 seconds of a tracing should be used 


for this purpose. By this same token, nothing would be gained by using more 


than one minute of a tracing for the calculation, since there was no further reduction 


in the amount of variation when the comparisons were made between the one-minute 


periods oceurring in a 10-minute segment. 
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RESPIRATION OF NEWBORN INFANT 


HOW ARD-BAUER- 


Table 2 lists all of the calculated minute volumes placed in columns correspond 


ing to the time during the test when they occurred, the time being measured in 


minutes and the start of the recording being zero minutes. Averages for each 


time interval appear at the bottom of the columns. Chart 7 presents this material 


in graphic form, the middle line representing the averages, the upper, the highest 


figure for that minute, and the bottom line, the lowest. This chart confirms the 


unpression that on the average respiration minute volume falls in 20 minutes to a 


comparative basal level. 


Table 3 lists the lowest minute volume from each infant together with the time 


(number of minutes asleep in the apparatus) when it was obtained. It will be 


noted that not all of them occurred during the 20th- to 30th-minute “basal state.” 


\ctually, seven occurred during this time, five before, and two after. An average 


Taste 3.—Lowest Minute Volume Recorded in Each Infant's Record and Particular Minute 
Observed of Sleep in Which tt Occurred* 


Lowest Minute of 
Minute Sleep of This 
Volume, Ce Observation 


636.6 


783.3 


O93 8 
TAS. 


13. 381.2 


Average 669.6 


Average body weight 3.100 ke 
Average body surface 201 
Average min. vol. kg.. 2,001 ce 


Average min. vol. sq. m 4,331.3 ce 


*Six of the values were outside of the period of the Yoth to 30th minute 


of all of these lowest figures was included in ‘Table 4 for comparison with the pub 
lished averages as well as our own averages for this series. We wonder if the lowest 


figure for each infant does not represent a truer basal state than any average of 


figures taken from an arbitrarily chosen period of sleep during which the baby may 


be disturbed by any one of a number of stimuli such as noise, gas pains, voiding, 


passing a stool, changing position, and many others sufficient to alter the respiratory 


pattern without waking the baby or even giving evidence to the observer that any- 


thing was amiss. 


The basic data on minute volume seem quite variable when consideration 1s 


; given to every analyzable record on infants who are asleep. ‘To obtain a series of 


records all of which show a decline to a basic state in 20 minutes requires the refusal 


of a great number. In this short series there are five which did not follow the pat 


: tern of coming to a basal resting state in 20 minutes. As this is a difficult measure 


ment to make, the observer may unconsciously select the quietest infant in the 


nursery, but whether because the quietest and most easy to handle it is the most 


Cuse No 
1. ” 
2 
3 
4 
6 
7. 606.7 
s. 
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normal infant is questionable or uncertain. The results of our observations, if 


they can be for the moment expressed with a few words, are the conclusions that 
respiration is of multiple patterns, that its component parts, rate, and tidal air have 


a wide range, and that volume per 10-second period, per 30-second period, and per 
minute is variable, even within the limits of sleep. 

The chief purpose of this work was to further establish criteria of normalcy 
in the respiratory variations so that one might more properly evaluate the data 
obtained from experiments in which these variations are influenced by the adminis- 
tration of different mixtures of oxygen or other gases. It is our opinion that until 
we are able to understand the irregularities which occur normally in newborn infants, 
we shall not be in a position to devise intelligently any form of treatment for those 
pathological conditions with which respiratory irregularity is often associated. To 
state it another way, we feel that the irregularities which occur normally are 
physiological variations which are purposeful, and that their association with 
pathological conditions is a simple extension of that physiologically useful mechanism 
attempting to readjust an altered blood chemistry towards normal by quantitating 


Taare 4.—Published Data on Comparative Minute Volume Averages 


Average Minute Minute 
Minute Volume, Volume, 
Volume, Ce Ce./Kg. Ce./Sq. M 
170* 
250 
Ik? 


Howard and Bauer "41 
209 


* Figures taken from Boutourline-Young and Smith.® 

t Average of the lowest minute volume obtained from each of the 14 infants, irrespective of the minute 
this value oceurred, whereas the figure 766.1 ce. was an average of all minute volumes during the 2oth to 
woth minutes from all i infants, 
the output of COs, against that other important function of respiration, the uptake 
of Oy. It is inconceivable to us that the amount of Oy required by the body will 
always bear a constant relationship to the amount of CO, which must be given 
off. Ina previous communication we described the manner in which we thought 
this quantitation was achieved by the different respiratory patterns, and we believe 
that the matter is sufficiently important to justify referring to it again. 

The matter of using the lowest minute volume as representing a basal figure 
rather than an average would seem to merit some thought. The greatest advantage 
would be that, being lowest, it is basal by definition, Another 1s that being a very 
short period of time, one minute, it is likely that it was obtained at a time when the 
infant was not being stimulated in any way. The obvious disadvantage of using 
such a single figure as a basis of estimating the effect of an administered gas is 
the time element. ‘To assess the effect of administered gas, the preceding minutes 
must be used, whether they were in fact basal or not. The use of averages of the 
preceding minutes would tend to equalize the extremes which might occur from 
extraneous stimulation and would therefore appear to be the preferable method, 
provided the worker made due allowance for the error involved in his final interpre- 
tation of the results.® 


5. Howard, P. J., and Bauer, A. R.: Respiration of the Newborn Infant: Variation in 
Respiratory Minute Volume with Change in Per Cent of Oxygen in Respired Mixture, Am. J. 
Dis. Child. 79:611 (April) 1950. 
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TUBERCULOUS PERICARDITIS IN CHILDREN 


GLADYS L. BOYD, MD. 
TORONTO, CANADA 


WO FACTS have stimulated our interest in tuberculous pericarditis. lairst, 
and most important, there are indications that this disease is becoming amen 


able to treatment and may also be seen in early stages more often because of therapy 
of tuberculosis elsewhere. Second, the literature ascribes to acid-fast bacilli the 


major role in the production of adhesive pericarditis. This has appeared unlikely 
to us in the past, as it has occurred so rarely in tuberculous children seen at this 


hospital. It is true that in one of our cases the diagnosis was missed clinically, but 


ina survey of cases with autopsy in the past 30 vears, this was the only one in which 


the diagnosis was not made ante mortem. 


There have been 136 autopsies done on tuberculous children in the past 30 years. 


Six instances of tuberculous pericarditis were found. In five others a pathological 
diagnosis of the disease was recorded, but the evidence to confirm this diagnosis was 


slight. The pericardial involvement found consisted in the presence of a few epicardial 


miliary tubercles. It is of interest to note here that in one of these clinical cases 


(Case 5) the patient was known to have small epicardial tubercles two months 


hefore death, when cardiac arrest needing thoracotomy allowed palpation and visuali 


zation of their presence. When death occurred two months later, after treatment 


with streptomycin and p-aminosalicylic acid, no tubereles were found. Pericardial 


tubercles are found much less frequently than are those of other serous surfaces in 


patients dying of miliary tuberculosis. When they are seen, similar lesions are 


usually found in the chordae tendineae. 


The myocardial involvement found in these cases at autopsy might be mentioned 


here. It has been noticed by many observers to be conspicuous by its absence. With 


one exception (Case 4), changes other than slight hypertrophy of the muscles were 


not seen in any of this series of cases of adhesive pericarditis. Pallor and firmness 


of the heart muscle was noted twice in cases of pulmonary tuberculosis. In two 


miliary cases with involvement of the adventitia of the great vessels some atrophy 


was noted. Aschotf bodies, or similar pathological lesions, have been reported in 


cases with pericarditis, but none were seen in any of our cases. 


The proportion of cases due to acid-fast infection to those due to other etiologic 


agents 1s important when attributing to tuberculosis the major role in’ producing 


adhesive pericarditis. About 200 cases of pericarditis have been encountered im the 


wards of the Hospital for Sick Children in the past 30 vears. Only eight of these 


were due to tuberculosis. They were for the most part rheumatic, bacterial, and 


From the wards and laboratories of the Hospital for Sick Children, the 1. O. D. E. Hos 
pital for Tuberculous Children, and the University of Toronto Faculty of Medicine, assisted 


by a Federal Research Grant. 
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nephrotic. One congenital case was encountered. It would appear, therefore, that 
the tubercle bacillus is not a common cause of pericarditis in children, It may be 
commoner in the future, as bactericidal drugs used in the treatment of tuberculosis 
not only save lives but allow more severe infections to persist longer. This 1s 
indicated by the fact that half the tuberculous cases encountered in the past 30 years 
have occurred in the past 6 years when such therapy was in use. 

The pathogenesis of tuberculous pericarditis is almost universally accepted to 
he due to the infection reaching the pericardium in one of three ways. These are (1) 
direct extension of the infection from adjacent lymph glands, (2) hematogenous 
spread (miliary), and (3) by way of the lymphatics. Direct extension from caseous 
glands is the most common mode of infection. It was the route in all our cases. 
This fact probably has an important bearing on the treatment of the disease. Dense 
adhesions surround the glands, great vessels, and pericardial sac. This probably 
explains the frequency of a dilated vena cava appearing in the roentgenogram. This 
vessel shadow may be obscured by the massive glandular enlargement. 

The only other mode of infection possible would be when the pericarditis is the 
primary tuberculous infection. This is presumed to be the case when it is the oldest 
or the sole lesion present. This cause must be extremely rare. Ellman ' states it may 
he considered nonexistent. Roubier * reported five such cases in 1,300 autopsies. 
Thompson * reported seven cases. These were all of elderly patients. Blatt ! in 1928, 
reviewed the literature and failed to find a single reported case of tuberculous 
pericarditis in a child, There were none in this series. 

The symptoms may be precipitated by an injury over the precordium causing 
hemorrhage or by an intercurrent infection, There is usually some precordial pain. 
This is not severe, and may be entirely lacking. Tachyeardia out of proportion to 
the fever present is almost constant. Fever is commonly present. In the early cases 
when the disease pursued its natural course, effusion was always present. Later 
peripheral edema and general anasarca developed in the early cases, and dyspnea 
and cyanosis appeared rather late. The large amounts of pericardial fluid aspirated 
in the early cases were almost incredible. The disease usually ran its course in four 
to five months. 

The signs described as classical in the textbooks, such as polyserositis, dyspnea, 
cyanosis, and death from heart failure or other tuberculous disease, are those of the 
disease when its course has not been interrupted by adequate therapy. Fever is 
variable. Tachycardia is constant. There is a peculiar third sound heard over the 
precordial area. This is not unlike a presystolic murmur or the sound produced by 
a gallop rhythm. This third sound was first described in 1856 by Potain.® He thought 
it was produced by calcification of the pericardium. It has been called the proto- 

1. Ellman, P.: Tuberculous Pericarditis with Effusion, Brit. Heart J. 7:147, 1945. 

2. Roubier, C,, and Dubois (Mme.): La péricardite tuberculeuse primitive du vieillard : 
Ses formes cliniques, Progr. méd. Paris 40:1,626, 1930. 

3. Thompson, W. P.: Primary Tuberculosis of the Pericardium, J. A. M. A. 100:642, 1933. 

4. Blatt, M. L., and Greengard, J.: Pericarditis as a Primary Clinical Manifestation of 
Tuberculosis in Childhood, Am. J. Dis. Child. 35:631, 1928. 


5. Potain, P. C.: Adhérence général du péricarde: Triple bruit du coeur; Impulsion 
diastolique, Bull. Soc. Anat. Paris 31:378, 1856. 
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diastolic sound or pleuropericardial snap by MeWusick.® This author has shown, 
by recordings of heart sounds and electrokymograms, that the sound is produced 
by rapid filling of the ventricle in diastole, or by an abrupt halt in ventricular 


filling. This sound, often wrongly called pericardial friction, lasts as long as two 


months, in contradistinction to the evanescent type of friction rub heard in rheu- 


matic pericarditis. It has been heard in all but one of our cases (Case +). Accord- 


ing to the literature it is present in 33 to 75% of all cases. 


Pericarditis should be suspected when heart failure and an apparently normal 
heart coexist. In other words, when circulatory failure is present without structural 


heart disease, pericarditis is a likely cause. 


The pulse is rapid and of low tension. The tachyeardia has been the symptom 


suggesting cardiac involvement in two cases. 


Peripheral edema was seen in all early cases, but in none of those in which the 


patient had received antituberculosis drugs. 


Pericardial fluid is usually found at some stage of the disease. Like peripheral 


edema, it is less frequently seen in treated patients. Only one of the treated patients 
had some fluid, but this was not detected clinically. The fluid in this patient did not 


show any organisms by culture or guinea-pig inoculation. A number of observers 


have pointed out the serious significance of positive cultures obtained in peri- 


cardial fluid. 


Roentgenography has been of little help in the recent cases. Earlier full-blown 


cases of course presented the classic picture. .\ecording to the literature, the roent- 


genogram presents typical readily recognized features. One feature is the presence 


of a dilated superior vena cava, especially when this is associated with little or no 


cardiac enlargement. Under the fluoroscope, there may be complete fixation of the 


heart and diaphragm. Calcium may be seen. Irregular cardiac borders are some- 


times noted. 


The electrocardiographie changes are diagnostic, although some of them could 
be attributed to increases in pulmonary pressure. There is flattening, or inversion, 


of the T waves in the precordial as well as the limb leads. The curves are low voltage 


(Barrett *). There may be arrythmia. Right ventricular preponderance is frequent ; 


left is less common (Werner*). Prolonged conduction time is seen oniy rarely. 


The prognosis of this disease was poor indeed up until the last few  vears. 


Children died in five or six months from heart failure or the coexistent tuberculosis. 


In adults, life lasted longer, often apparently until calcification occurred or greatly 


constricted cardiac movements resulted from the adhesions present. 


The first approach to any treatment other than that giving symptomatic relief, 


was surgical. Blalock ® stated the mortality of the disease without pericardiectomy 


was 100%. 


In six patients operated on by him, three were cured, two died of miliary 


6. McKusick, V.: Chronic Constrictive Pericarditis: Some Clinical and Laboratory Ob- 


servations, Bull. Johns Hopkins Hosp. 90:3, 1952. 


7. Barrett, A. M., and Cole, L.: Case of Tuberculous Pericarditis, Brit. Heart J. 
6:185, 1944. 

8. Werner, G., and Arnold, .: Observations sur l'électrocardiogramme des tuberculeux pul- 
monaires, Schweiz. Ztschr. Tuberk. 8:441, 1951. 


9. Blalock, A., and Levy, S. 


Surg. 7:132, 1937. 


E.: Tuberculous Pericarditis, J. Thoracic. 
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disease, and there was an immediate postoperative death of one. Holman’? cited 
five patients treated by operation with three cures and two with marked improve- 
ment. Pericardiectomy was advised even in children, and two children treated thus 
were described by Hantelmann."' All those who use the operation advise its 
early use. 

A survey of our cases in which postmortem examination was done appears to 
indicate, with one possible exception (Case 4), that relief by such operations would 
not have been obtainable. Even those patients with the thickest pericardium and 
the most marked constriction had such adhesive changes about the roots of the great 
vessels, glands, and pericardium that their removal would have been impossible. 
Their continued presence would have nullified any effect from incising the adherent 
pericardium lower down. 

Antituberculosis drugs would appear to promise more satisfactory therapeutic 
results. They would accomplish this by the dual action of altering the course of the 
disease itself and of curing the tuberculous disease elsewhere. Several reports have 
already been published on the effect of streptomycin in this disease. Myers ' 
reported relatively long asymptomatic periods, and death when it occurred was due 
to coexistent disease elsewhere. Carroll '!* reported a larger series and urged early 
treatment to avoid the constriction produced by healing, which would invalidate 
any good results produced. 

We have not been too impressed with the direct effects of streptomycin on the 
pericardial component of the disease in our cases. Any beneficial effects it produced 
seemed to be on the coexisting disease. One exception might be the patient (C. B., 
case cited) in whom tubercles seen at the commencement of treatment had dis- 
appeared from the pericardium when death occurred two months later. The patient 
with the most severe constrictive pericarditis (Case 4) had had streptomycin therapy 
for nearly three months. The organism was sensitive to the drug. Possibly, therapy 
was started so late that adhesions grew apace before healing could occur. Another 
patient (D. P.) had had many months of streptomycin therapy, to which the infect- 
ing organism early proved insensitive. Her pericarditis occurred after this course 
of treatment. A third patient (C. B.), with an organism sensitive to streptomycin, 
had this drug over two months, and aside from the disappearance of the miliary 
tubercles from the epicardium no effect was apparent. 

There are certain inherent defects of streptomycin that would militate against 
its usefulness in this disease, even with early therapy and a sensitive organism. It 
is well recognized that it penetrates caseous masses little, if at all, and, further, that 
whatever small portion penetrates these masses is further inhibited by their acid 
reaction, One would therefore question its effectiveness in a disease most frequently 
caused by spread of infection from such masses. Its salutary effects would most 
likely be on the disease elsewhere, and the benefits achieved due to this. 

10. Holman, E., and Willett, F.: Treatment of Active Tuberculous Pericarditis by Peri 
cardiectomy, J. A. M. A. 146:1, 1951. 

11. Hantlemann, B.: Die Pericarditis calculosa im Kindesalter, Tuberkulosearzt 5:471, 1951. 

12. Myers, T. M., and Hamburger, M.: Tuberculous Pericarditis: Its Treatment with 
Streptomycin an’ Some Observations on the Natural History of the Disease, Am. J. Med 
12: 302, 1952. 

13. Carroll, D.: Streptomycin in the Treatment of Tuberculous Pericarditis, Bull. Johns 
Hopkins Hosp, 88:425, 1951. 
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We have noticed '* that isoniazid has more etfect on caseous glands. It seemed 
worth consideration whether it would not prove a better drug than streptomycin 
in the treatment of tuberculous pericarditis. In the two patients so treated, this 
possibility would appear likely. When overwhelming tuberculous infection is present 


elsewhere, streptomycin might quite likely be needed as well. 


REPORT OF CASES 


Case 1.—M. B., a 6-year-old girl, was poorly nourished and acutely ill when admitted with 
a history of pain in the abdomen for two weeks and fever for one. There was considerable 
cardiac embarrassment. The liver was 1% in. (3.8 cm.) below the costal margin. The spleen 
was not palpable. The heart sounds were of fair quality. There was a blowing systolic 


murmur in the mitral area, with a tendency to a presystolic or third sound. The heart was 
enlarged, the point of maximal impulse being 41% in. (11.4 cm.) from the midline in the sixth 
interspace. The temperature rose to 104 F. each day. The tuberculin test was positive, but 
no organisms were found in the laryngeal swab. Pulmonary tuberculosis was present. 

Two weeks later generalized edema and anasarca developed. Dyspnea became more marked 


The systolic bruit with a third sound was still present. 

After another two weeks, the cough became troublesome. Heart sounds were distant and 
of poor quality. Pericardial effusion developed, which became progressively worse. The 
pulse rate was constantly high. 

The red blood cell count at this time was 3,400,000, the white blood cell count 16,000, large 
lymphocytes 10%, hemoglobin 60%. The urine was normal. 

Downhill progress was rapid after the development of effusion, and the child died three 
months after the onset of the illness. 

Postmortem Examination.—There were marked general edema and anasarca. All the serous 
Cavities contained much fluid. There were large caseous glands about the right bronchus. The 
pericardial cavity contained a small amount of straw-coloured fluid. The left ventricle was 
tightly bound to the pericardium with dense firm fibrous adhesions. There were mural 
thrombi present. The myocardium was normal. On the pericardial surface was a mass of 
tissue composed chiefly of proliferating fibroblasts with numerous small capillaries and in 
filtrated with plasma cells. There were no Aschoff bodies. 

Case 2.—H. M., was a 5-year-old girl. The father of the child had tuberculosis. The 
child had fever for three months before admission. This followed an attack of measles. Ab 
dominal pain had been fairly severe for one month. Cough, loss of weight, and large cervical 
glands had been noted. The immediate reasgn for admission was persistent vomiting for three 
days. 

Two tuberculin tests, one a von Pirquet and one intracutaneous, were negative. 

The child was emaciated. The heart was not enlarged, and there were no murmurs. Ab- 
dominal masses were present. The roentgenogram showed miliary tuberculosis with a very 
wide mediastinum. The red blood count was 5,750,000, the white blood cell count 16,000, with 


75% polymorphonuclear leucocytes. The urine was normal. 
The downhill progress was rapid, and death occurred two weeks after admission to hospital. 


Postmortem examination showed generalized miliary tuberculosis, with tabes mesenterica 


and mediastinitis. The pericardium was densely adherent to the heart muscle and covered 


with numerous tubercles. The heart muscle was normal. There were ragged fibrinous exudate 


on the pericardial surface and several young tubercles. There was early nephrosis. 


Case 3.—C. W., a 22-month-old boy, had cough and difficult breathing for two weeks be- 


fore admission. There was close contact with several members of the family who had tuber- 


culosis. He died 24 hours after admission. He had generalized miliary tuberculosis with 


bronchietasis of the right upper lobe and massive mediastinal tuberculosis with an abscess 


which had ruptured. The pericardium was probably infected by this accident. It was thickened 


, and densely adherent to the myocardium. 


14. Boyd, G. L.: Isoniazid in the Treatment of Childhood Tuberculosis, Canad. M. A. J., 
Sept., 1953, to be published. 
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Case 4.—J. LeS., a 10-year-old boy, was admitted with far advanced tuberculous meningitis. 
He had a severe cold seven months previously and a dry hacking cough and fever ever since. 
Loss of weight had been marked tatterly. His meningeal symptoms had been present for three 
weeks before admission to hospital. He was treated with streptomycin administered intra- 
thecally and intramuscularly and with orally administered thiazolsulfone (Promizole). He lived 
nearly three months after admission, and, as far as his meningitis was concerned, he appeared 
to be making progress. His pulse rate was 140 to 160. No clinical signs suggestive of pericar- 
ditis were noted. The roentgenogram, even by hindsight, gave no suggestion of pericardial in- 
volvement. It was felt that his death could not be explained by his meningitis, but its real 
cause became apparent at autopsy. 

There was no liver nor splenic enlargement. There was marked adhesive pericarditis. It 
was impossible to separate the twa layers of the pericardium. The cavity was obliterated. The 
areolar tissue around the great vessels was tougher than normal. The heart (including the 
pericardium) weighed 230 gm. The myocardium showed areas of lymphocytic infiltration. The 
endocardium was normal. There was a large mass of pink homogeneous material adherent to 
the pericardium. This consisted of caseating areas and giant cells. 

Case 5.—C. B., a 3-year-old boy, was admitted to hospital in November, 1952, with a three 
months’ history of cough and loss of weight. Ten days prior to admission he had been ad- 
mitted to another hospital, where a diagnosis of tuberculous meningitis was made. He presented 
the picture of far-advanced generalized tuberculosis and meningitis. His intracranial pressure 
was so high that immediate burr (prefrontal) holes were done. Before this was accomplished 
cardiac arrest occurred and respirations soon ceased. The chest was opened and the heart 
massaged. It was noted that there were tubercles on the pericardium. Respirations started 
again as soon as the burr holes were made and the intracranial pressure relieved. Despite 
the advanced stage of the meningitis, his condition improved with administration of streptomycin 
and p-aminosalicylic acid and correction of the profound electrolyte disturbance. ‘Tachycardia 
persisted and became worse. There was a systolic bruit with an early diastolic murmur at the 
base. The electrocardiogram showed changes due to pericarditis. Cyanosis developed, and he 
finally died two months after admission. 

Postmortem [xamination.—There were no tubercles on the pericardium. The pericardial 
cavity contained about 30 ce. of clear yellow fluid. At the base of the heart, at the root of 
the great vessels, the aorta and pulmonary artery were bound together by firm fibrous ad- 
hesions which connected with the firm fibrous pericardium, which in turn was connected to the 
neighboring lymph nodes. It appeared that there had been direct extension of the tuberculous 
process from the left hilar nodes through the pericardium to the roots of the great vessels. 


The process healed by fibrosis. The myocardium was normal, but there was a thrombus in the 
. 


left ventricle. 

The brain showed still active meningitis. 

Case 6~-D. P., was a 7-year-old girl. Her father died of tuberculosis. The child had 
phlyctenular conjunctivitis before she attended hospital. She first came to the hospital at the 
age of 5 with far-advanced bilateral caseous pneumonia. The organisms were only. slightly 
sensitive to streptomycin and quickly became completely insensitive. She had an ulcerative 
constrictive lesion of the left main bronchus, beyond which bronciectasis developed. This be- 
came so bad that left pneumonectomy was done two years after admission. She was variously 
treated with streptomycin, p-amino-acid-salicylic acid, viomycin, and thiosemicarbizone, to all of 
which she made little or no response. Ten months after the lung operation she acquired a 
sore throat with increased fever. Immediately following this retrosternal pain, slight cyanosis, 
and tachycardia developed. A murmur developed to the left of the sternum. This had a 
systolic element, with a third sound. This so-called pericardial friction sound lasted for six 
weeks, The electrocardiogram shown below was typical of pericarditis. No fluid developed. 
It was found the infecting tubercle bacillus was slightly sensitive to chloramphemicol (Chloromy- 
cetin) ; this was given for four months and appeared to hold the disease in abeyance. Isoniazid 
then became available, and the organism proved sensitive to it, so it was given (10 mg. per 
kilogram of body weight), with the exclusion of other drugs. Her progress on this treat- 
ment was rapid and constant in all aspects of her disease, and after nine months’ treatment 
she was allowed up for short periods and a month later discharged home with gradually in- 
creasing activity. She continues to be checked at the clinic and to date remains well. 
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Case 7.—K. D., a 5-year-old girl, was admitted to hospital first at the age of 11 months, 
with right middle-iobe tuberculosis. Stomach washings and bronchoscopic suctions were positive 
for tubercle bacillus on culture and guinea-pig inoculation. She was hospitalized 13 months 
and treated with bed rest and general care; no specific drugs were given. She was discharged 
cured. She appeared at the clinic for follow-up examinations at frequent intervals. Eighteen 
months after discharge she reported at the clinic with no complaints and a report of continued 
progress. Examination of her previously normal heart revealed a friction rub at the base. 
There was also a reduplicated second and a third sound, giving an impression of gallop rhythm. 
An electrocardiogram was done and revealed typical changes of pericarditis. There was no 
cardiac enlargement. She was again hospitalized and kept at bed rest. She has received 
isoniazid (10 mg. per kg.) for the past five months. No reactivation of pulmonary disease has 
been noted. The friction lasted six weeks. Electrocardiographic changes as shown on the chart 
were typical of pericarditis. 

SUMMARY 


()bservations are made from the study of eight cases of tuberculous pericarditis 
seen at the Hospital for Sick Children in the past 30 years. The material consisted 
of clinical material in all and postmortem studies in six of them. 

The possible chemotherapeutic benefits to be derived from streptomycin and 
isoniazid are discussed. The latter promises to be of value. 
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Progress in Pediatrics 


PRESENT STATUS AND FUTURE POSSIBILITIES OF A VACCINE 
FOR THE CONTROL OF POLIOMYELITIS 


ALBERT B. SABIN, M.D. 
CINCINNATI 


INCE there is an impression that a practicable vaccine for poliomyelitis is 
either at hand or immediately around the corner, it may be best to start this 


discussion with the statement that such a vaccine is not now at hand and that one 
can only guess as to what is around the corner. The future possibilities of a vaccine 


for the control of poliomyelitis depend in large measure on what we still must and 
can learn with the new tools that have become available to poliomyelitis research in 


the last few years. 

The objective is clear: to imitate what nature does for 99 to 99.9% of the 
population but without incurring the 1 in 100 to 1 in 1,000 risk of paralysis which 
in many parts of the world is the price for acquiring immunity to poliomyelitis. The 
knowledge and tools we had only five years ago provided little hope for achievement 
of this objective. We know that there was more than one immunologic type of 
poliomyelitis virus, but we did not know whether the number was 2 or 100. We 
knew that poliomyelitis virus could be inactivated by formalin or other means with- 
out losing its antigenicity, but we also knew that with the available sources of virus 
the amounts that had to be inoculated, and the number of repeated injections that 
had to be given to achieve even a minimum immune response were too large for 


practical consideration. Furthermore, with nerve tissue of monkeys as the chief 
source of virus, not only would there have been insufficient material with which to 
work but the danger of postvaccinal paralytic accidents loomed almost as large as 
the danger of paralytic poliomyelitis itself. While there was circumstantial evidence 


to suggest that strains of poliomyelitis virus of low virulence probably existed in 
nature, the techniques that we had for recovering poliomyelitis viruses of necessity 
yielded only the strains with moderate or high pathogenicity for the nervous 


system. 
What, then, is the new information accumulated in the past five years which has 
changed this hopeless picture and provided a new approach to the search for a safe 


and practicable immunizing agent for the control of poliomyelitis? First came the 
demonstration that among more than 200 strains of moderate or high virulence 


Aided by a grant from the National Foundation for Infantile Paralysis. 
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Read before the joint meeting of the Section on Pediatrics and the Section on Physical 
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1953. 
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recovered in various parts of the world there were only three major immunologic 
types.' These studies also revealed that the Tyne 1 (Brunhilde-like) strains were 
most regularly responsible for the major epidemics, while the Type 3 (Leon-like ) 
strains were encountered only irregularly during epidemics. The Type 2 (Lansing- 
like) strains thus far have not been found to be the cause of a single epidemic, 
although they have been recovered in sporadic cases of paralytic and nonparalytic 
poliomyelitis, and the vast majority of adults, the world over, have antibodies for 
this type of virus. It is clear, then, that a successful vaccine must first of all be 


capable of producing immunity against the Type 1 poliomyelitis viruses. Immunity 


against the other two types is, of course, also desirable. 

Unquestionably, the most important new developments in the last five years fol- 
lowed the demonstration by Fenders, Weller and Robbins * that poliomyelitis viruses 
not only multiply in human embryonic and adult non-nerve tissues in vitro but 
also produce a cytopathogenic change by which the presence of virus can be recog- 
nized without having to resort to animal inoculation. The subsequent demonstra- 
tion that various non-nerve tissues of monkeys, especially the kidneys, in in vitro 
cultures provide a medium in which all three immunologic types of poliomyelitis 
virus can multiply to a level hitherto unobtained in live monkeys opened many new 
opportunities for studies in this field. It has become possible to investigate not only 
the immunogenic capacity of relatively purer, more potent, and more plentiful prep- 
arations of virus but also the pathogenic spectrum of variants produced by cultiva- 
tion or recovered directly in tissue cultures from natural sources. 

Two additional experimental observations have provided a more hopetul outlook 
for studies on artificial immunization against poliomyelitis. One is the demonstra- 
tion by Bodian’® that the amount of passively introduced antibody required to 
protect cynomolgus monkeys against paralytic infection by the intramuscular or 
oral routes is very much smaller than that needed to protect against ‘fection by 
the nasal or cerebral routes, and the other is based on the studies of Freund * indi- 
cating that certain adjuvants can enhance the immune response to a variety of anti- 
gens, including those of the poliomyelitis viruses. The field trials of Hammon and 
his associates ° on the prophylactic effect of small doses of human gamma globulin, 

1. Immunologic Classification of Poliomyelitis Viruses: Discussion of Results and General 
Summary, Committee on Typing of the National Foundation for Infantile Paralysis, Am. ] 
Hyg. 54:2608, 1951. Also Additional Data to be Published. 

2. Enders, J. F.; Weller, T. H., and Robbins, F. C.: Cultivation of the Lansing Strain ot 
Poliomyelitis Virus in Cultures of Various Human Embryonic ‘Tissues, Science 109:85, 1949, 
Robbins, Fk. C.; Weller, T. H., and Enders, J. F.: Studies on the Cultivation of Poliomyelitis 
Viruses in ‘Tissue Culture: I]. The Propagation of the Poliomyelitis Viruses in Roller-Tube 
Cultures of Various Human Tissues, J. Immunol. 692673, 1952. 

3. Bodian, D.: Experimental Studies on Passive Immunization Against Poliomyelitis : 
I. Protection with Human Gamma Globulin Against Intramuscular Inoculation, and Combined 
Passive and Active Immunization, Am. J. Hyg. 54:132, 1951; II. The Prophylactic Effect of 
Human Gamma Globulin on Paralytic Poliomyelitis in Cynomolgus Monkeys after Virus Feed- 
ing, Am. J. Hyg. 56:78, 1952. 

4. Freund, J.: The Effect of Paraffin Oil and Mycobacteria on Antibody Formation and 
Sensitization: A Review, Am. J. Clin. Path, 22:645, 1951. 

5. Hammon, W. M.; Coriell, L. L.; Wehrle, P. F., and Stokes, J., Jr.: Evaluation of Red 
Cross Gamma Globulin as a Prophylactic Agent for Poliomyelitis: TV. Final Report of Results 
Based on Clinical Diagnosis, J. A. M.A. 154:1272, 1953. 
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if confirmed by future observations, also suggest that the amount of antibody 
required to protect human beings against the paralytic consequences of poliomyelitis 
infection may not be very large. 

With this new information there are three main approaches to the problem of 
immunization against poliomyelitis: (1) a “killed” virus vaccine, (2) immunization 
with active virus under cover of antibody, and (3) an avirulent virus vaccine. The 
work on “killed” virus vaccines produced with poliomyelitis viruses propagated in 
tissue cultures is in its infancy. Salk and his associates ° published an abstract of 
work on monkeys, in which it was stated that the antigenicity of formalinized tissue 
culture vaccines, as measured by development of antibody, was comparable to that 
obtained with similar vaccines prepared from nervous tissue. The work covered by 
his report was done with tissue cultures of monkey testicles, which yield much less 
virus than similar cultures of monkey kidney. The basic information that one should 
have about a vaccine before it is tested in human beings is not vet available. The 
main issue in such work 1s concerned with quantitative rather than qualitative ques- 
tions. The question one asks is not does this experimental vaccine produce antibody 
but, rather, how much of a given preparation represents a minimal immunogenic 
dose. The first objective, therefore, for proper orientation is the development of a 
suitable reproducible method of assay—in experimental animals, not in) human 
beings. With such an assay method one can then determine the best way to inacti- 
vate the virus, the best strain of virus to use, the keeping qualities of the vaccines, 
the best dosage schedule, and, above all, the reproducibility of the results. The infec 
tious titer of a virus preparation before inactivation is not an adequate index to 
what its antigenic potency will be after inactivation and storage. Tests on human 
beings can be evaluated properly only in terms of some standard assay value, so 
that on repetition with another preparation one can tell whether the same amount 
of antigen is being used, 100 times more, or 100 times less, There are as yet no 
experimental data to show that monkeys inoculated with “killed” Type 1 poliomyve 
litis tissue culture vaccine are protected against the paralytic infection by the oral 
route or, what is even more important, the minimal amount of such a vaccine that 
is needed to produce antibody or provide such protection and how long such pro 
tection persists. 

Salk and his associates * have recently reported in great detail the results of 
their first tests with “killed” tissue culture virus vaccines in human beings and con 
cluded that “in one series of experiments it appears that antibody for all three 
immunologic types was induced by the inoculation of small quantities of such vae 
cines incorporated in a water-in-oil emulsion.” The small quantities used repre 
sented only 0.1 ml. of tissue-culture fluid for each of the three types, and if such 
small amounts of inactivated material could actually produce antibody in human 
beings who did not already possess it a very practical vaccine would indeed have 
been at hand. This is not, however, what these investigators have demonstrated as 
yet. The 16 persons used in this test lived in an institution which experienced a 

6. Salk, J. E.; Lewis, L. J.; Bennett, B. L., and Youngner, J. S.: Immunization of Mon 
keys with Poliomyelitis Viruses Grown in Cultures of Monkey Testicular Tissue, abstracted in 
Fed. Proc. 112480, 1952. 

7. Salk, J. E.: Studies in Human Subjects on Active Immunization Against Poliomyelitis 
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rather severe outbreak of poliomyelitis late in 1951, and all 15 persons who were 

tested for development of antibody to Type 1 poliomyelitis virus already had such 
antibody in titers of 1:16 to 1: 2,048 before they received the vaccine. Eleven of 
the 15 exhibited a fourfold or greater rise in titer. It is well known that it takes 
very much less antigen to act as a booster than to produce antibody de novo. In 
this same test, however, there were 6 persons (among 12 tested) whose antibody 
titer for Type 2 poliomyelitis virus was less than 1:4 and another group of 6 
(among 16 tested) whose titer for Type 3 virus was less than 1:4 before vaccina- 
tion, and in both instances 5 of the 6 developed antibody very shortly after the single 
injection of vaccine. Here, too, it is probable that the antibody response may repre- 
sent a booster phenomenon. Absence of antibody in a 1:4 dilution of serum tested 
against 100 doses of virus in testicular cultures does not mean that the person had 
no antibody, because we have found, as have others, that 100 doses of virus in 
testicular cultures may actually represent 1,000 to 10,000 doses of virus when tested 
in kidney-tissue cultures. Furthermore, it has been shown * that many patients who 
are infected with Type 1 poliomyelitis virus develop a small amount of Type 2 
neutralizing antibody which may persist for only a few weeks. Such persons may 
also be regarded as having been sensitized to Type 2 antigen. It is also possible, 
however, that the Type 2 and Type 3 viruses are better antigens, an observation 
already made in experimental work on monkeys and chimpanzees and also by 
Howe ® in tests on a few children with formalinized nerve-tissue vaccine. While 
it is important to know that such a small amount of vaccine may act as a booster, it 
is much more important to find out how much vaccine has to be given to obtain an 
antibody response to the Type 1 virus in persons who have no demonstrable anti- 
body in undiluted serum to any of the poliomyelitis viruses. This information will 
no doubt soon be forthcoming, and the results will determine whether or not a vac- 
cine for widespread use can be prepared from monkey tissues or whether some 
other, more abundant, source of tissue will have to be found. 

At this point it may be well to consider some of the requirements for an 
acceptable “killed” virus vaccine : 

1. There must be a plentiful source of tissue in which the virus will grow in 
high titer. 

2. The tissue must not be a potential source of another pathogenic agent which 
is either more difficult to inactivate than poliomyelitis virus or cannot be detected by 
simple tests. Hepatitis virus, which is a good example of such an agent, at present 
presents the chief objection to the use of human tissue. The recent demonstration 
by Scherer, Syverton, and Gey '® that a strain of malignant human epithelial cells, 
which can be grown in large quantities in cultures in vitro, constitutes an excellent 
medium for propagation of the poliomyelitis viruses has raised the question whether 


8 Sabin, A. B.: Transitory Appearance of Type 2 Neutralizing Antibody in Patients 
Infected with Type 1 Poliomyelitis Virus, J. Exper. Med. 96:99, 1952. 

9. Howe, H. A.: Antibody Response of Chimpanzees and Human Beings to Formalin- 
Inactivated Trivalent Poliomyelitis Vaccine, Am. J. Hyg. 56:265, 1952. 

10. Scherer, W. F.; Syverton, J. T., and Gey, G. O.: Studies on the Propagation in Vitro 
of Poliomyelitis Viruses: IV. Viral Multiplication in a Stable Strain of Human Malignant 
Epithelial Cells (Strain Hel.a) Derived from an Epidermoid Carcinoma of the Cervix, J. 
Exper. Med. 97:695, 1953. 


i 
fa 
ofl 
3 
a 


OF POLIOMYELITIS 305 


CONTROL 


SABIN—STATUS OF VACCINE FOR 


the fluid from such cultures, freed of celis and formalized, can be used with impunity 
in human beings. The dilemma here is that, while it is not possible to say yes, it is 
also not possible to say no, and my own inclination would be not to use such tissae 
as a source of poliomyelitis vaccine. 

3. No strain of poliomyelitis virus which is highly paralytogenic after intra- 
muscular injection should be used. The reason for this is that a minimal amount 
of such a virus, escaping inactivation by formalin, which may not be detected by 
intracerebral injection in 10 or 20 monkeys, may yet produce paralysis in 1 of 100 
or 1 of 1,000 children. The Type 1 Mahoney virus, used in Salk’s preliminary 
work, is a good example of a virus that should not be used, because in minimal 
doses it produces paralysis as readily after intramuscular as after intracerebral 
injection. 

4. The vaccine must not in itself be potentially dangerous for various other 
reasons even to 1 person in 1,000. Since multiple inoculations of any killed virus 
vaccine will undoubtedly be necessary, special attention will have to be paid to the 
potential danger of anaphylaxis, organ damage, and the safety of adjuvants that may 
have to be used. The recent report of Freund and his associates '' that extracts of 
testicle inoculated with oily adjuvants and mycobacteria can lead to degeneration 
of the testicles emphasizes the need of extensive studies with other organ and tissue 
extracts before they are used with adjuvants on a large scale in human beings. 
Studies on guinea pigs of the anaphylactogenic capacities of various preparations 
inoculated with adjuvants are also indicated. 

When a “killed” virus vaccine fulfilling all the requirements for antigenic 
potency, safety, and plentiful source of tissue is found, another very important ques- 
tion that will have to be answered is whether or not, or to what extent, it will inter 
fere with the subclinical infections which under natural conditions immunize the vast 
majority of the population against poliomyelitis. The immunity imparted by “killed” 
virus vaccines is ordinarily short, and, while adjuvants may be expected to prolong 
this period, no one as yet knows for how long. The point is that poliomyelitis is 
usually a severer disease in older age than in early childhood, and one would like 
to know whether active immunization with a “killed” virus vaccine would have to 
he repeated periodically for the rest of a person's life. Experimental observations 
already at hand indicate that certain levels of antibody do not prevent inapparent 
infection with large doses of active poliomyelitis virus. The response to small 
doses, however, may be quite different. Furthermore, under the conditions of viral 
dissemination obtaining in a country like the United States, where only about 50% 
of young adults may possess antibodies indicative of past infection, the opportunity 
for acquiring an active infection may not present itself for many years. The final 
answer to this question can be obtained only by controlled tests on various popula 
tion groups in different parts of the world, 1. e., in regions where viral dissemination 
is extensive, as judged by the fact that 90 to 100% become immune during the 
first three or four years of life, as well as in the United States. This will call for 
field tests in which the appearance and persistence of antibodies for all three types 

11. Freund, J.; Lipton, M. M., and Thompson, G. E.: Aspermatogenesis in the Guinea Pig 
Induced by Testicular Tissue and Adjuvants, J. Exper. Med. 97:711, 1953. 
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of poliomyelitis virus in vaccinated and unvaccinated persons can be followed over 
a period of at least five years. There are those who maintain that an otherwise 
practical and effective “killed” virus vaceine which will prevent subclinical infec- 
tion under natural conditions should not be used on a large scale if it has to be 
reinjected every two or three years for the rest of a person’s life, because it would 
postpone susceptibility to poliomyelitis to a more dangerous age. On the other 
hand, it is difficult to counter the argument of those who maintain that a safe and 
effective “killed” virus vaccine should not be withheld, because before too many 
years have passed there will either be an avirulent virus vaccine or some way will 
have been found to implement immunity artificially with a virus of markedly 
reduced virulence, 

Let us now consider what is known at this time about immunization with active 
virus under cover of antibody, So-called neutral antibody-virus mixtures, injected 
parenterally, have not been found to produce antibody and are also not without dan- 
ger, because a small amount of virus may frequently remain unneutralized. Experi- 
ments carried out in my laboratory on feeding of neutralized virus mixtures to 
cynomolgus monkeys indicated that a certain amount of dissociation may occur in 
the alimentary tract, with the resulting immunization of 20 to 30% of such monkeys 
ingesting three doses of virus. However, when mixtures containing a large excess 
of antibody were fed, the number of monkeys developing antibody became negligible. 
Our conclusion was that this procedure was probably neither practical nor safe. 
Bodian * has shown that when antibody, in the form of human gamma globulin, was 
injected at one site and active virus was given intramuscularly at another, monkeys 
developed antibody, but the risk of paralysis was not completely eliminated, 
since with one strain of virus 3 of the 24 monkeys became paralyzed. Further work, 
however, is indicated to determine whether strains of markedly reduced virulence 
may be used with safety under these conditions. 

The virulence of poliomyelitis viruses refers to their capacity to produce paraly- 
sis, and this property can vary not only with the route of inoculation but also with 
the host. It is becoming increasingly evident that the capacity to produce infection 
or paralysis by different routes of inoculation and in different hosts depends on 
special properties possessed by different virus particles. The ratio between the 
paralytic titer and the infectious titer of a given strain for a given host and route 
may well be taken as the index of virulence. Thus a virus of low or reduced viru- 
lence would be one with a high infectious and low or negligible paralytic capacity. 
A virus would be considered as avirulent for a given host and route when it retained 
the capacity to multiply and produce antibodies but was completely incapable of 
producing paralysis. On the basis of these definitions there are now available polio- 


myelitis strains of low or reduced virulence but none has as vet been found or 


produced which may be called avirulent. 

Ienders, Weller, and Robbins '? have reported that the Type 1 ( Brunhilde ) 
strain of poliomyelitis virus after serial passage in tissue cultures of human non- 
nerve tissue lost most, but not all, of its capacity to produce paralysis in intra- 
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cerebrally inoculated monkeys. Studies which | have carried out together with 
Winsser and Hennessen have indicated that serial propagation of the highly virulent 
Y-SK strain of poliomyelitis virus in dissue cultures of cynomolgus kidneys resulted 
in no modification of its virulence for cynomolgus monkeys by the intracerebral, 
oral, or subcutaneous routes.'* If mere cultivation in non-nerve tissue does not yield 
a variant with reduced virulence for the nervous system of the same host, one can- 
not be certain that the virus cultivated by [:nders and his associates in human 
non-nerve tissue has lost much of its pathogenicity for the human nervous system. 
However, it is also possible that these investigators have accidentally picked up a 
mutant or variant with negligible pathogenicity for the nervous system of both 
monkeys and man. Would such a mutant produce nonparalytic infection and 
immunity after feeding or parenteral administration to cynomolgus monkeys? .\fter 
17 passages of this virus in human tissues, Dr. I-nders sent a large amount of it for 
study in my laboratory. The virus had a cytopathogenic titer of approximately 10 
per milliliter in human uterine tissue, 1O0-* in cynomolgus testis, and 10°? in eyn- 
omolgus kidney tissue cultures. On intracerebral inoculation in cynomolgus mon- 
keys paralysis developed in only | of 14 receiving 1 ml. of the undiluted culture fluid 
(approximately 500,000 cynomolgus kidney cytopathogenic doses), although lesions 
were found in the spinal cord of others; of 30 monkeys inoculated with the 10°! to 
10° dilutions (five monkeys per dilution) paralysis developed in only one which 
received the 10°? dilution, and lesions were found in only a few of the others. 
Despite the high cytopathogenic titer of this virus for cynomolgus kidney, no anti 
bodies appeared in 20 cynomolgus monkeys which were fed several large doses of 
this virus, and they were not immune to challenge with a virulent virus by the oral 
route. The effect of parenteral injection of this virus is now under investigation 
It is obvious that in cynomolgus monkeys this virus of markedly reduced virulence 
for the nervous system is useless for immunization via the alimentary tract. Whether 
or not this means that it would also be useless in human beings can only be answered 
by actual test. Simultaneous tests of this virus in chimpanzees by intracerebral, 
alimentary, and parenteral routes would also indicate whether or not this more 
highly developed primate can be more useful than the cynomolgus monkey as an 
index to the pathogenic spectrum of certain strains of poliomyelitis virus in man. 
Since we have failed to obtain any significant evidence of infection or immunization 
by feeding both mouse-passaged and cynomolgus-passaged Lansing virus to eyno- 
molgus monkeys under optimum conditions, and since Howe, Bodian, and Morgan ' 
have shown that the same strain of virus produces antibodies when it is fed to chim 
panzees, it is not improbable that chimpanzees may prove to be a better indicator for 
the selection of virus strains that may prove to be useful in man. 

The observations of Koprowski and his associates '° have an important bearing 
on this question. These investigators showed that the TN strain of Type 2 polio 

13. Additional comments are included in the Addendum, p. 309. 

14. Howe, H. A.; Bodian, D., and Morgan, Ll. M.: Subclinical Poliomyelitis in the Chim 
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myelitis virus, which after passage through cotton rats lost much of its virulence on 
intracerebral injection in monkeys, produced antibodies in high titer after the 
feeding of a single dose to two large groups of children. Koprowski has informed 
me that recent tests indicated that the same preparation of virus which was effective 
in the children and chimpanzees failed to produce antibodies when it was fed in large 
amounts to cynomolgus monkeys. The adaptation of another Type 2 poliomyelitis 
strain (MEF1) to chick embryos by Cabasso and his associates '® represents 
another important advance in the search for variants that may ultimately be used 
for human vaccination. This chick-embryo-adapted virus has lost much, but not 
yet all, of its virulence for the nervous system of monkeys, and it is noteworthy 
that in a limited number of tests it produced antibody after intramuscular injection 
in the chimpanzee but not in the monkey. The latest and highly significant arrival 
in the field of poliomyelitis variants is a mouse-adapted strain of Type 1 polio- 
myelitis virus (Mahoney strain) recently reported by Li and Schaetfer.'’ The 
remarkable speed with which this virus lost most, if not all, of its virulence for the 
nervous system of the monkey is most unique, and further observations on its 
pathogenic spectrum will be of the greatest interest. 

It is evident from what has just been said that no completely avirulent strain of 
poliomyelitis virus that could be used for human vaccination is as yet available. 
Only future work will show whether or not such strains can be developed in the 
laboratory and whether loss of virulence for the nervous system of the monkey also 
means loss of virulence for the nervous system of the chimpanzee and man. Until 
we have learned a good deal more about the pathogenic spectrum of the many 
naturally occurring and artificially developed strains of poliomyelitis virus, it may 
he useless to speculate on whether or not a virus with only slight residual virulence 
for the nervous system of monkeys should be considered for immunization of man. 

Although a certain amount of antigenic overlapping among the three immuno- 
logic types of poliomyelitis virus has been revealed by both complement fixation 
and neutralization tests, there is no evidence that active infection with one type will 


provide immunity to the others. It has been repeatedly found that in patients with 


high titers of antibody for Type 2 virus paralytic poliomyelitis due to Type 1 
develops.'* In our laboratory we have found that previous oral infection of cynomol- 
gus monkeys with Type 2 virus provided no immunity to paralysis resulting from 
ingestion of Type 1 virus. An avirulent virus vaccine will, therefore, have to contain 
all three types, unless some new strain of unusually broad antigenic composition is 
found, 

The search for avirulent strains of poliomyelitis should stimulate many interest- 
ing explorations. In the laboratory, continued propagation in unusual hosts and 
tissues with ultimate attempts at purification of the different clones of virus particles 

16. Cabasso, V. J.; Stebbins, M. R.; Dutcher, R. M.; Moyer, A. W., and Cox, H. R.: 
Poliomyelitis: III. Propagation of MEF1 Strain of Poliomyelitis Virus in Developing Chick 
Embryo by Allantoic Cavity Inoculation, Proc. Soc. Exper. Biol. & Med. 81:525, 1952. 

17. Li, C. P., and Schaeffer, M.: Adaptation of Type I Poliomyelitis Virus to Mice, Proc. 
Soc. Exper. Biol. & Med. 82:477, 1953. 

18. Steigman, A. J., and Sabin, A. B.: Antibody Response of Patients with Poliomyelitis to 
Virus Recovered from Their Own Alimentary Tract, J. Exper. Med. 90:349, 1949. 
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may perhaps be most rewarding. In the field, we must search for avirulent strams 
not only among human beings during interepidemic perieds, but we must also not 
overlook the possibility of the existence of close antigenic relatives in the animal 
kingdom. During the past year Fieldsteel and [| have found neutralizing substances 
for all three types of poliomyelitis virus in the sera of adult cows. Winsser and | 
have been unable to infect calves, devoid of such antibody, with virulent poliomyeli 
tis virus. The neutralizing substances which are usually present in low titer have 
all the properties of human antibody and are precipitated with the globulin fraction 
Available data strongly suggest that cattle, and possibly also other animals, may be 
infected with an agent or agents antigenically related to the three types of human 
poliomyelitis virus, and the search for such an agent should be part of the over-all 
attack on this problem. 
SUMMARY 

Although there is as yet no practicable vaccine for the control of poliomyelitis, 
the new techniques which have become available in the last few years make it pos 
sible to attack this problem with more vigor and greater resources than ever before. 
All three approaches to vaccination, namely, by “killed” virus, by active virus of low 
virulence under cover of antibody, and by the search for completely avirulent 
strains, should receive extensive and simultaneous investigation, because one cannot 
know from which direction the answer will come. Unquestionably the ultimate goal 
for the prevention of poliomyelitis is immunization with “living” avirulent virus 
which will confer immunity for many years or for life. In my opinion, more inves 
tigators are now needed in the field of poliomyelitis than ever before, because it is 
more correct to say that we have only just begun to learn than to create the impres 
sion that the job is nearly finished. 

ADDENDUM 

Since this paper was prepared for presentation, additional observations have 
been made in my laboratory on the pathogenic and immunogenic spectrum of polio- 
myelitis viruses propagated in different ways in cultures of non-nervous tissues. 
Thus, it was found with both Type 1 (Mahoney strain) and Type 2 (Y-SKk. strain) 
poliomyelitis viruses that when very large numbers of virus particles were used to 
initiate multiplication in cynomolgus kidney tissue cultures and serial passages 


were made very rapidly there appeared variants or mutants with markedly dimin 


ished virulence for the nervous system of cynomolgus monkeys and a markedly 
enhanced level of multiplication in kidney tissue culture. Quantitative determina 
tions of the various types of activity have shown that these cultures are mixtures of 
very large numbers of “nonparalytogenic” particles (as high as 100,000,000° per 
milliliter and very much smaller numbers of the original virulent particles, and it 
should be possible to separate the two by the terminal dilution technique. ‘This is in 
marked contrast to the perpetuation of virulence for the nervous system which 
occurred when single or small numbers of virus particles of the same strains were 
continuously used to initiate multiplication, as was reported in the body of the paper. 

Further studies on the Type 1 (Brunhilde) strain of virus, originally propa 
gated in human tissue by Enders, Weller, and Robbins, revealed that, while it was 
not immunogenic in cynomolgus monkeys when administered by the oral or intra- 
muscular routes, it did produce immunity without paralysis when it was given to 
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chimpanzees by these routes. Furthermore, even intracerebral injection of this virus 
in chimpanzees failed to produce paralysis or any other signs of disease. After 12 
rapid passages of this virus in cynomolgus kidney cultures with large inocuia, it 
retained its “avirulent” character in the sense that paralysis developed in only an 
occasional monkey after intracerebral injection and passage from the paralyzed ani- 
mal to others was negative, Of special importance to the ultimate characterization 
or definition of an “avirulent” strain of poliomyelitis virus is our recent finding that 
very large doses of certain variants (as determined by cytopathogenic titer in tissue 


culture) upon direct intracerebral injection may produce paralysis in an occasional 
monkey without giving rise to transmissible virulent virus. These observations, as 


well as other studies now in progress, greatly increase the probability that avirulent 
poliomyelitis viruses will become available for active immunization of man. 
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EPIDEMIOLOGICAL ASPECTS OF GAMMA GLOBULIN 
PROPHYLAXIS IN POLIOMYELITIS 


A Critical Evaluation 


JOSEPH A. BELL, M.D. 
BETHESDA, MD. 


HE PRESENT article was prepared at the request of the American Medical 

Association as part of the symposium on poliomyelitis. It represents the author’s 
evaluation of published and unpublished data pertinent to the prophylactic use of 
gamma globulin in prevention of poliomyelitis. The chief sources of data are the four 
recently published papers of Dr. Hammon and his associates.’ The critical analyses 
and opinions of Dr, Alexander Langmuir, Dr. William Clark, Dr. Albert Sabin,’ 
Dr. Karl Habel,* Dr. Harry Weaver, and others have been obtained through per- 
sonal communication and carefully considered prior to preparing this discussion. 


Inasmuch as many and varied hypotheses have been advanced concerning the 


epidemiology of poliomyelitis, it is first necessary to summarize very briefly the 


generally held epidemiologic concept of the natural occurrence of poliomyelitis, so as 
to bring our thinking onto common ground. Since the paralytic disease is of primary 
concern, it is also necessary to summarize the attributes reported to influence whether 
or not paralysis develops in an infected person. Irom these premises, the gamma 
globulin prophylaxis of poliomyelitis may be evaluated. 

There exist three known immunologic types of poliomyelitis virus that cause 
paralytic disease. Human infection with one of these types apparently gives sub- 
stantial and lasting protection against disease due to that type, but possibly no 
protection against disease caused by the other types. So far as is known, human 
beings are the only natural hosts of poliomyelitis viruses. In nature, these viruses 
have been found to grow only in living human cells and are propagated by successive 
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passage from one person to another, usually through direct and possibly indirect 
human association, These viruses commonly infect the human host without apparent 


ill effect, except in the comparatively infrequent instances when such infection causes 
paralysis. It is estimated that this happens only once out of every 100 or more 
infections or, perhaps, 1,000 or more infections and reinfections. Thus, in the 
dynamics of human life, new susceptibles are born every year, with perhaps a few 
months’ passive immunity if born of immune mothers. Gradually, throughout early 
life, they become infected with the various types of poliomyelitis virus, and by the 
time they are adults, most of them are immune, even though paralysis has developed 
in only a few. If one accepts this natural history of infection and disease and 
appreciates the present futility of preventing human infection, then one looks for 
control procedures that will assist and enhance the excellent job already being done 
by nature. We look for a method of preventing the paralytic disease which does not 
interfere with the mass immunizations which occur naturally every year by appar- 
ently harmless infections and reinfections. 

With this concept, the most cogent questions about poliomyelitis are as to why 
infection produces paralysis in a few persons, why the same infection occasionally 
produces a mild inconsequential ness in others, and wliy the same infection com- 
monly produces immunity but no apparent illness in the vast majority of other 
persons, Although some types of poliomyelitis virus may produce a higher propor- 
tion of paralytic cases than other types, the above phenomenon apparently occurs 
with all known types of virus in all parts of the world, year after year, both endemi- 
cally and epidemically, ‘Thus, it must be due to differences in dosage or in routes of 
invasion or due to differences in the human host such as the existence of specific 
antibodies, the speed of antibody response, or other factors. Hpidemiologically, we 
have been unable to identify differences in dosage and routes of virus invasion in the 
naturally infected human host, hence we have no information on these factors. We 
do have many observations on human host factors, particularly specific antibodies, 
but first let us review some general observations. 

Pregnant women appear to be more susceptible to the paralytic disease than 
other women, Also, children who overexert themselves, particularly during the 
early febrile stage of poliomyelitis, appear to be more prone to have paralysis. There 
is also evidence suggesting that the paralytic disease is more likely to develop in 
presumably infected persons if, during the one to three weeks prior to onset, they 
have experienced a nose-and-throat operation, particularly a tonsillectomy, or an 
injection of an immunizing agent, such as diphtheria or tetanus toxoid, pertussis 
vaccine, or possibly an injection of a variety of medicaments. ven assuming that this 
is true, the apparent influence of these factors is so small that they could not possibly 
account for any substantial portion of the paralytic cases that occur every year. Their 
possible influence is so small that it has been demonstrated only in large epidemics, 
and so small that no one has been able to determine whether the apparent relation 
is due to these attributes themselves or due to differences in susceptibility-—immunity 
or case reporting or differences in exposure as might occur in attending a clinic. 
All in all, the evidence suggesting that these factors may predispose to paralytic 
disease has all been gained in retrospective analyses of associated past events which 
preclude completely satisfactory controls. Thus, even though there is no direct, 
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airtight, and completely satisfactory scientific proof that any of these factors pre- 
dispose infected persons to paralytic disease, there is little evidence to the contrary, 
and we cannot ignore the associated facts. 

It is here pertinent to digress from the main theme and recount the practical 
effect of the above information gained in the progress of medical science. In this 
country, parents fear poliomyelitis, and everything new 1s widely advertised in the 
lay press. Thus, during the summer season, reports of poliomyelitis hit the front 
page; many children are denied the benefits of camps and swimming, and vacation 
plans are altered even though the risk of travel may be far greater than the risk 
of paralytic poliomyelitis. Wherever an epidemic exists, physicians postpone tonsil- 
lectomies and immunizations which can, with reasonable safety, wait until the end 
of the epidemic. All this is done because we like to do every little thing that might 
possibly decrease the risk to an individual child, even though it has not been abso 
lutely proved beyond doubt that the possible decreased risk outweighs the incon 
venience and benefits of normal activities. 

We have discussed general factors apparently associated with development of 
paralytic disease ; now let us consider the existence of antibodies and prevention 
of paralytic disease. When infection is introduced into small isolated communities 
where it has not been present for many years, older age groups appear just as prone 
to acquire the paralytic disease as younger children. In large nonisolated commu 
nities where poliomyelitis viruses have had wide dissemination for many years, the 
older age groups are not prone to acquire paralysis when exposed to infection. 


Adults from such large communities are more likely to have demonstrable specific 


. . . . 
antibodies in their blood than children, who in turn are more prone to paralytic 


disease. Infants exposed to infection are not prone to acquire the paralytic disease, 
and this is presumably due to the passive antibodies acquired from their mothers. 
The gamma globulin obtained from a large pool of adult human blood collected in 
the United States has been shown to contain specific antibodies against all three 
types of virus. Injection of this gamma globulin into animals prior to challenge with 
the infectious virus will prevent the development of paralysis. All in all, there is 
considerable evidence indicating that the existence of specific antibodies will prevent 
the paralytic disease in persons exposed to infection. 

In 1951, Dr. Hammon and his associates initiated studies to determine whether 
injections of small amounts of gamma globulin obtained from large pools of adult 
human blood would prevent paralytic disease in naturally infected children. They 
perhaps reasoned that since the virus so commonly lives with the human host without 
apparent harm, a small amount of passive antibody, possibly too small to be detected 
by present laboratory procedures, might shift the balance from paralytic disease to 
harmless infection. 

By reviewing these specific studies we can see wherein the results may be 
projected to general use. They selected for study children of the most susceptible 
ages in three sizeable communities where large epidemics of poliomyelitis were in 
progress. An attempt was made to give gamma globulin to study children at the 
time of greatest risk of infection, that is, near the peak of the epidemic. The test 
group received 0.14 cc. of gamma globulin per pound (0.5 kg.) of body weight 
intramuscularly in the buttock, and the control group received a similar injection 
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of an equivalent amount of apparently harmless gelatin. The subsequent observations 
of these children were comparable, as no one knew who received what until all data 
were collected. 

The Table is a summary of the number of cases of paralytic poliomyelitis in 
the test and control group by week after inoculation of each child, There was no 
significant difference in the number of cases which occurred in the test and control 
groups either during the Ist week or during the 6th to 13th week after inoculation. 
On the other hand, during the second to fifth week in both the lowa-Nebraska and 
in the total of the Utah and Texas experience, there were definitely fewer cases 
in the gamma globulin group than in the gelatin group. The excellent study methods 
used force the conclusion that this difference in number of cases was due to the 
different substances injected. It must be due either to gamma globulin protection 


Number of Cases of Paralytic Poliomyelitis in Test and Control Group by Week 
After Innoculation of Each Child 


(From Published Data by Hammon and Co-workers ') 


Utah and Texas, lowa-Nebraska, Total, 
19,428 Persons 7,934 Persons 27,362 Persons 
Each Group Each Group Each Group 
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in that group, or to an increased incidence in the gelatin group, as considered by 
Dr. Hammon and associates, or to both. 

The big difference between the test and the control group occurred during the 
second week, as might be expected in any artificial passive immunity which when 
given during the late incubation period offers no protection. The bulk of inoculations 
in these three studies was done close to the peak week of the epidemic, and we do not 
know what would have been the subsequent course had the studies not been done. 
It is noteworthy that in the gelatin group there is a small but consistent increase 
of questionable significance 7 to 14 days following clinic attendance. This somewhat 
parallels the data previously mentioned which show a 7- to 21-day time relation- 
ship between certain vaccine injections and the occurrence of poliomyelitis in pre- 
sumably infected children. However, unlike such data of others, these studies 
showed no increase in the 14- to 21-day period and no localization of paralysis in 
the inoculated extremity. Dr. Hammon and associates emphasize the latter, but it 
has been difficult to demonstrate localization of paralysis following lower-extremity 
inoculations, and there is reason to question whether the lack of localization has any 
direct bearing on possible increased incidence. 
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Obviously, the answer as to whether the difference was due to a decrease in the 
globulin-treated group or an increase in the gelatin-treated group must come from 
a strictly comparable control group of noninoculated children of the same age who 
did not attend the clinics or receive injections. Such a noninoculated group was not 
included in these studies because the authors felt they would not be adequate for 
controls. However, the chart shows the biweekly incidence of paralytic poliomyelt- 
tis during the 14 weeks following the closing of the clinics in the test and control 
group, together with the reported incidence in other noninoculated children of the 
same age in the same community. Data from the latter group are not strictly com- 
parable, but represent the best available. During the first two weeks in each of the 
three communities, the incidence was higher in the gelatin group than in the non- 
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Biweekly incidence of paralytic poliomyelitis (prepared from data collected by Dr. Hammon 
and co-workers'). 


inoculated group. If this were due to incomplete reporting in the noninoculated 
group, then one would expect it to be manifest during later weeks, but it was not 
This is consistent with a possible but temporary slight increased incidence in the 
gelatin group, but it is based on extremely few cases and not numerically signifi 
cant. One might similarly look at the third-fourth week and say that the gelatin 
gave protection. Much more striking and definite is the gamma globulin group, 
which shows a significantly lower incidence than either the noninoculated or the 
gelatin groups. Since the study did not include a strictly comparable group of non- 
inoculated children, we cannot say with absolute scientific finality that the gamma 
globulin definitely gave protection, but taking all facts into consideration, the over- 
whelming balance of evidence indicates that the gamma globulin given under these 
particular circumstances induced a temporary immunity to paralytic poliomyelitis in 


some, but not all, children. 
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Since the incubation period is generally 7 to 14 days, the one-week delay in 
response, noted in the Table, may be due, logically as in measles, to ineffectiveness 
of gamma globulin protection when yiven late in the incubation period. It has long 
heen recognized that the administration of convalescent blood after the onset of 
poliomyelitis does not modify the course of the disease. The 12 cases occurring in 
less than one week following gamma globulin injection were presumably in those 
inoculated during the late incubation period and are reported to be less severe 
than the 16 cases in the gelatin group. I feel that the reported modification in these 
few cases was definite, but so slight as to warrant no practical consideration unless 
confirmed by study of a large group of cases. It is noteworthy that the few cases 
occurring two to five weeks after the children were given gamma globulin were 
apparently not modified. 

To project this experience to the general use of gamma globulin, we must esti- 
mate the amount of protection, even though it is risky to extrapolate from so few 
cases. Let us assume that all the difference in the number of cases in the test and 
control groups represents cases prevented, ignoring the unproved but possible arti- 
ficial factors involved. The Table shows that in the lowa-Nebraska study this dif- 
ference in the two- to five-week period was 21 cases, or in the total, 30 cases out of 
some 8,000 inoculations, making a protection rate of 26 to 38 cases per 10,000 chil- 
dren inoculated. In this experience, children aged 1 to 11 were all inoculated during 
one week very close to the peak of a tremendous epidemic ; the paralytic attack rate 
was 358 per 100,000 persons of all ages during the study year, and almost 1 per 
100 in the age group studied, Such an opportunity for general use of gamma globu- 
lin in sizeable population groups seldom occurs; thus, this study experience is 
hardly applicable to general use. So let us look at the Utah and Texas experiences 
which included large, but not tremendous, epidemics. The inoculations were given 
to even more limited age groups during a brief period after the peak of the epidemic, 
but still during a period of high prevalence. Here the protection rate was only about 
one-fifth that of the lowa-Nebraska study, that is, only five to six cases prevented 
out of 10,000 children inoculated. It would appear that this latter experience more 
closely parallels what might be expected in general use of gamma globulin, but, in 
general use the protection rate will probably be much less because less-susceptible 
older children will probably be inoculated and because the inoculations will not all 
he given at the period of greatest risk, 1. e., near the peak of the epidemic when the 
prevalence is high. Thus, except in tremendous epidemics, the mass use of gamma 
globulin in children of a community does not offer much hope of preventing a sub- 
stantial proportion of paralytic cases. However, it is conceivable that its mass 
public-health use under very special and localized circumstances might possibly pre- 
cipitate an early decline in the epidemic, but this would be very difficult to establish. 


Since the data indicate protection from paralytic disease when gamma globulin 


is given just prior to infection or perhaps during the very early incubation period, 


let us examine other possible general uses of gamma globulin. During large epidem- 
ics, it might be used in pregnant women and in persons requiring tonsillectomies, as 
such persons apparently experience a greater risk of paralytic disease. [Experience 
with animals suggests that large doses may be necessary for protection of the latter. 
We have no experience with humans from which to make a guess as to the value of 


its use in such circumstances. 
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From past human experience, we know that persons living in a household with 
a person having a definite case are more prone to acquire paralytic disease than other 
persons. The secondary household-attack rate vavies with age, perhaps from 2% to 
3% at the younger age to 1% for all ages. It is estimated that three to five or more 
days would generally elapse between day of onset of initial household case and the 
time when gamma globulin inoculation of other household siblings could be accom- 
plished. In addition, about seven more days would elapse without appreciable pro- 
tection because the inoculation could have little protective effect when given during 
the late incubation period. This makes a total of 10 to 12 days, but unfortunately, 
some 90% of all persons who will get the disease from household contact will have 
onset before that time. Thus in general use of gamma globulin in household con- 
tacts, there remain only 1 to 3 persons out of every 1,000 household contacts of 
definite cases who could possibly be protected by the inoculation. It is pertinent to 
realize that persons exposed in a household may experience more continuous and 
prolonged exposure to perhaps larger doses of infection than is generally experienced 
outside the household. The reported studies do not identify household contacts ; 
thus we have absolutely no data to show how many, if any, cases might be pre- 
vented by general use of gamma globulin in household contacts. Such use might 
reasonably be expected to prevent a few cases, but since as many as 95% of house 
holds may not have secondary cases, and since so few of the remainder could be pro- 
tected, this general use of gamma globulin cannot be expected to prevent a 
substantial proportion of the total paralytic cases that occur. However, household 
contacts can be readily identified and do represent known exposures. 

With the above summary of facts and deductions, it 1s pertinent to point out a 
few of the unknown. As yet, there are no published data on the quantity of anti- 
bodies against each of the three immunologic types of poliomyelitis which were 
contained in the various lots of gamma globulin used in these studies, and we don’t 
know the variable amount of these antibodies that may be present in the many lots 
to be used this summer. We don’t know the type of virus predominantly responsible 
for the three epidemics studied, and we don’t know the types which will be prevalent 
in a particular community this summer. We don’t know whether larger doses of 
gamma globulin would have been better, or whether smaller doses would have been 
adequate. More important, we don’t know whether gamma globulin interfered with 
nature’s excellent method of immunizing these children. Dr. Hammon and associ- 
ates arranged their studies to answer some of these questions, and we must wait 
until their laboratory studies are completed for the information desired. 

In summary, it must be emphasized that the excellent studies carried out by Dr. 
Hammon and his associates were not primarily designed to determine the etfective- 
ness of the general use of gamma globulin for poliomyelitis prophylaxis. They were 
obviously arranged to determine whether small amounts of passive antibody could 


possibly, under the most optimum conditions, prevent the paralytic disease in 
humans. These studies give the answer for which they were specifically designed, 
and this is an important contribution to medical science. The procedures used to 


obtain this answer required the selection of the three most susceptible and highly 
exposed groups of children that could be found in the United States in areas suit- 
able for study. It is difficult and hazardous to project these results, based on per- 
haps less than 40 critical cases, to the results that might be expected in the general 
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widespread use of millions of doses of gamma globulin having an unknown amount 
of specific antibody to virus Types 1, 2, and 3 and used in different epidemics in dif- 
ferent areas and in groups of persons perhaps neither so susceptible nor exposed in a 
ianner similar to those observed in the study. 

In conclusion, the present article was prepared in an etfort to help the doctor 
carry out his responsibilities to his patients. The individual parent is more con- 
cerned about his child than about medical statistics, but it behooves the physician to 
know that even though a gamma globulin injection of 0.14 ce. per pound of body 
weight is apparently harmless when properly given, it appears that in general wide- 
spread use, only one child out of many thousands inoculated will be prevented from 
getting paralytic poliomyelitis. Of course, this chance will vary tremendously 
depending upon whether that child has just been or immediately will be infected. 
The benefit during the first week following inoculation would be extremely slight ; 
during the second week it would be at the maximum, but still not 1L0O% ; thereafter, 
the benefit would rapidly decrease so as to be practically nonexistent by the sixth 
week. [ven if you should find not a single case following 1,000 or, perhaps, even 
10,000 injections, this does not in itself necessarily mean that any cases were pre- 
vented, On the other hand, even if you find a case developing in a person following 
injection, remember that such cases also occurred in the study group. It might also 
be pertinent to remember that at least 1 pint (473 ml.) of whole human blood 
must be collected and processed to produce the one dose of gamma globulin recom- 
mended for poliomyelitis prophylaxis in one 50-Ib. (22,680 gm.) child. 

In spite of the above facts and deductions, gamma globulin remains the only 


specific prophylactic agent available this year for human poliomyelitis. We all wish 
we had a crystal ball which would tell us in advance exactly who is destined to get 
paralytic poliomyelitis so that we might give him gamma globulin one to three weeks 
before onset. Since we don’t know this, its practical application in general use will 
involve thousands upon thousands of useless injections with the hope of preventing 


the dread paralytic disease in comparatively rare instances. Nevertheless, we shall 
all do the best we can under the circumstances this summer. 
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Dr. Irvine McQuarrie, M.D., President 
SIXTY-THIRD ANNUAL MEETING 
Atlantic City, N. J., May 6, 7, and 8, 1953 


Postmaturity Clinical Syndrome and Pathologic Findings. |x. Srewart H. CLirrorp, 
Joston. 

At a meeting of the American Pediatrie Society in 1944, the author reported that 20% of 

infants with yellow-stained vernix, skin, nails, and umbilieal cords were postmature. Taylor, 


James, and Henserson, of Edinburgh, have recently confirmed our findings. Before this same 


group in 1951, Clifford, Reid, and Worcester demonstrated that postmaturity, defined on the 
basis of gestational age, ranked second only to prematurity as a cause of fetal and neonatal 
mortality. The present communication describes the findings encountered in 37 live-born infants 
on whom the clinical diagnosis of postmaturity was made at birth. 

Two progressive physiologic changes occurring in utero are believed to explain the clinical 
findings that have been observed in postmature infants. These are the maceration of the skin 
secondary to the disappearance of the protective layer of vernix caseosa and the degeneration 
of the placenta occurring as a result of the aging process. 

The clinical findings observed in postmature infants can be divided into three groups, 
depending on the stage of postmaturity encountered. In postmaturity of the first degree, the 
skin shows the effects of loss of vernix being described as dry, cracked, parchment-like, or 
peeling, but is unstained by meconium. The infant as a whole reflects the failure of the placenta 
to provide normal nutrition, with the infants being relatively long and thin and showing evidence 
of having lost weight recently in utero. Most of these babies appear to be much older than the 
usual newborn babies, and are open-eyed and alert. Thirteen infants were in this group with 
no deaths. Three had symptoms of intracranial pathology believed to be the result of intrauterine 
anoxia, a severe secondary skin infection diagnosed as Ritter’s disease developed in one. The 
percentile distribution of their gestational ages was 10%, 285 days; 50%, 287 days, and 90%, 
309 days. 

The second stage of postmaturity is characterized by all the changes already recorded to a 
more marked degree but in addition signs of severe placental degeneration producing anoxia and 
the liberation of meconium. The amniotic fluid, placental membranes, umbilical cord, and skin 
are all stained green. There were 11 infants in this group, with four deaths (36% mortality). 
Severe fetal distress during labor was noted in five, seven were markedly asphyxiated at birth. 
Six infants showed the hyaline-membrane syndrome and one, intracranial symptoms. The 
percentile distribution of their gestational ages was 10%, 290 days; 50%, 295 days, and 90%, 
300 days. 

The third stage of postmaturity is a continuation of the second, but with the passing of time 
the skin, nails, and cord now are stained a marked yellow color. There were 13 infants in this 
group, with two deaths (15% mortality). Intrauterine fetal distress had been noted in two, 
and six babies were severely asphyxiated at birth. Six showed the hyaline-membrane syndrome, 
one of these accompanied by severe intracranial symptoms. The percentile distribution of their 
gestational ages was 10%, 291 days; 50%, 302 days, and 90%, 324 days. 

Whatever the stage of postmaturity, almost every baby at birth appeared relatively long and 
thin and poorly nourished; at times the flabby skin hung in folds suggesting an advanced celiac 
syndrome. All gained at an abnormally fast rate and during this period were difficult to 
manage due to excessive crying and demands for food. 

The pathologic findings were all those associated with intrauterine anoxia. The most frequent 
findings were in the lungs, where evidence of aspiration of amniotic fluid, meconium, squamous 
cells, and amorphous debris was an almost universal finding. The atelectatic areas were usually 
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of patchy distribution, and the bronchi were frequently filled with epithelial cells. Hyaline 
membranes were occasionally encountered, but only as’ incidental findings and secondary in 
importance to the aspirated material. Areas of emphysema involving the lungs and mediastinum 
were frequent. 

Various degrees of postmaturity can be recognized easily at the initial examination of the 
newborn infant. The more advanced stages of postmaturity carry high morbidity and mortality 
rates. 

DISCUSSION 

Dr. Myron KE. Weoman, Washington, D. C.: I think Dr. Clifford’s repeated drawing of 
our attention to this problem is a most commendable and important effort. The numbers of 
children involved here are significant in part because we have much greater Gpportunity, from 
the standpoint of time, to do something in prevention. 

At the meeting, two years ago, when we discussed this question previously, we went over 
some of the problems involved in prevention and the lack of our knowledge about it. I should 
like to call attention to one thing that bothers me in the data presented here. In our own 
statistical studies of this same problem, we found that the mortality rates became higher the 
farther we departed from the mean birth weight. We, however, used birth weight as an index 
of postmaturity, rather than time, i. e., gestational age, as Dr. Clifford has used here. I don't 
quite understand why in his experience the more postmature children, that is, those farthest 
from the average gestational age, apparently have a higher mortality rate. This may be a 
sampling error because of the small numbers, but Dr. Clifford may have another explanation. 

Dr. Bera Scuicx, New York: I have been interested in this problem for many years; I 
congratulate Dr. Clifford for his excellent presentation. There cannot be much added; it is a 
magnificent description of all symptoms. 

But I am also interested in another part of overmaturity—I prefer to call it overmaturity 
instead of postmaturity. Not all these children are damaged and have greater mortality or 
greater morbidity, but there are children that are benefited by too long a gestation. 


I am particularly intereted in these children, and I must say I am very much impressed with 
how well these children look. The skin is white like the skin of an older infant. The child 
has no icterus at all. He is very alert and opens his eyes and looks around as if he were 
interested in what he sees. The intrauterine life, is a kind of Shangri-La where the child 
finds himself in a very nice environment, and as long as the placenta functions satisfactorily 


it is not always bad. 

I think it would be interesting to follow these children. In former years in Vienna, where 
we had a very strict indication for Caesarean section, we more frequently had overmature 
children, and I could make the diagnosis of an overmature child in the nursery very easily. 
We found that to count the gestation period is very difficult and not very reliable. Over- 
maturity is better judged by the size of the child. For instance, I lately saw a child 57 em. 
in length and beautiful looking. Some of the overmature children laugh at 10 to 14 days of age. 
I don’t expect the child to walk earlier, but certain things will be very interesting to follow 
up, for instance, the mental development. 

Some animals run around immediately after birth, such as the guinea pig, and eat immediately 
the full diet. This we cannot expect in human babies. 

I would be interested in knowing whether Dr. Clifford has followed up the overmature 
babies. 

Dr. Irvine McQuvuarrit, Minneapolis: What sort of children are they later? Have you 
been able to follow them? Are they mentally a little superior ? 

Dr. Stewart H. Ciirrorp, Boston: Our statistics show that 85% of the postmature deaths 
occur in utero—for every single liveborn postmature infant who dies, five babies have been 
stillborn. To answer Dr. Wegman, all of the infants here reported were liveborn, since 
the diagnosis of postmaturity was made exclusively on clinical findings, usually without fore- 
knowledge of gestational age or birth weight. If stillbirths and neonatal deaths are combined, 
the result is as Dr. Wegman states, that mortality rises with advancing gestational age. In our 
cases the mortality for Stage 3 was lower because those experiencing the acute asphyxia of 
Stage 2 undelivered in utero died in utero if severe, and only the babies in the relatively milder 
cases survived to be liveborn in Stage 3. 
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I am not too happy about the term “postmature.” I have tried to stress that we are con- 
cerned with placental physiology. As used, the term implies that the placenta having reached 
maturity is now degenerating, and as a result of this process the fetus may be seriously injured. 
As in all growth, the onset of aging is variable and does not start at a set time. We have seen 
a number of babies who show signs of “postmaturity” long before maturity as measured by 
gestational age is reached. On the other hand, we have seen many babies of long gestational 
age who are in excellent condition, and we assume their placentas were of a type that would 
undergo late retrogression. Therefore, I am particularly happy about Dr. Schick’s remarks 


about the “overmature” infant; fortunately, there are many more in this category than in 
the pathologic group I have been discussing. I have no idea how long these overripe babies 
maintain their apparent superiority. To answer Dr. McQuarrie, | do not know the eventual 


physical and mental status of these children. 


The Changing Respiratory Patterns in Newborn Infants. Dr. Herserr C. Minter and 
Dr. FRANKLIN C. Beuree (by invitation), Kansas City, Kan. 


Clinical observations on over 300 infants reveal that healthy newborn infants pass through 


four successive stages of respiration characterized by distinct rhythms and patterns (movements 


of chest and abdomen). The first stage is the period of postnatal adjustment and usually lasts 
but a few minutes after birth. It is followed by a stage lasting from one to several days after 
birth, during which the respiratory rhythm is regular and the movements of the chest and 
abdomen are synchronous. The appearance of retraction of the lower end of the sternum during 
the first 24 hours of life is an indication that the baby is not well. A mortality rate of 25% 
has been encountered in such infants, while no mortality has been observed in several hundred 
infants who had no signs of retraction on the first day of life. The third stage is characterized 
by variable and changing rhythms and bizarre patterns and lasts several weeks. It is sub 
sequently replaced by a stage in which once more the rhythm becomes regular and the res 
piratory pattern is more simplified as in the adult. 

The effects of varying the oxygen content of respired air on the rhythm, patterns, rate, and 
per cent change in minute volume have been studied by means of a body plethysmograph and 
Krogh spirometer. Increasing the oxygen content of respired air to 70 to 90% tends to make 
irregular rhythms more regular and to convert bizarre patterns into synchronous ones. Lowering 
oxygen in the respired air to 12% tends to a lesser degree to make regular rhythms irregular, 
but appears to have no effect in changing the patterns, regardless of whether they are syn 
chronous or bizarre. Increasing the respired oxygen was associated with an increase in minute 
volume in infants under 3 weeks of age. Lowering the respired oxygen to 12% decreased the 
minute volume during the first week of life, but increased it in infants over a week of age. 


DISCUSSION 

Dr. AtFrep H. Wasupeurn, Denver: I am interested in asking Dr. Miller a question 
Some years ago I did some studies of respiratory rhythms in the first few weeks of life and 
was interested in how frequently this periodic Cheyne-Stokes type of respiration appeared. 1 
am wondering how many times Dr. Miller saw that appear spontaneously rather than as a 
response to changes in oxygen. 

Dr. Harry H. Gorpon, Baltimore: I should like to ask Dr. Miller whether he has any 
information on the relationship between the behavior of the infant during the first hour of life 
and subsequent development of seesaw respiration, or retraction. 

Dr. Horace L. Hones, New York: J did not understand from Dr. Miller’s discussion 
whether or not he considered that the decreased minute volume was a result of rapid shallow 
breathing, in contrast with the more efficient full type of respiration. 

Dr. D. O’Brien, Boston: I have been enormously interested in all Dr. Miller has had to say. 
There is just one question I should like to ask him, which is something that has interested all 
of us who have been working on this problem at the same time. This extraordinarily unusual 
feature of a baby who breathes with a lower minimum volume when it is subjected to hypoxia is 
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something that was also shown by Dr. Cross in his work, and this seems to afford an extra- 
ordinarily poor protection to the baby who is, from other causes, subjected to hypoxia. That is, 
the baby who has something wrong with lis lungs from atelectasis and is cyanotic. 

I shouid like to ask Dr. Miller whether he has done any other studies on these babies or 
other babies which might help us to understand why babies who are subjected to hypoxia, 
but not artificially, do not in fact just become exhausted with their respirations. 

Dr. Irvine McQuarrie, Minneapolis: We have recognized for quite a while that an animal 
or baby can withstand severer degrees of hypoxia immediately after its birth than later and very 
much better than more mature animals can. Is this related to that phenomenon? 

I questioned the claims of refractoriness to anoxia at one time and so put some infant rats, 
within an hour or two after their birth, into a 100-ml. test tube from which the oxygen had 
been flushed by nitrogen. I could hardly believe my eyes when I saw these creatures still 
breathing at the end of 23 minutes with no oxygen whatsoever, just nitrogen, in the respired 
atmosphere. Call this “anaerobic metabolism,’ if you wish. Would you comment about that, 
Dr. Miller, in relationship to your curves? 


Dr. Herspert C. Mitver, Kansas City, Kan.: Dr. Washburn, we have not seen periodic 
breathing in the first 24 hours in babies who were healthy. You do see spontaneous periodic 
breathing in older infants. You can induce periodic breathing in older infants by subjecting 
them to low-oxygen atmospheres. You can always produce periodic breathing by subjecting 
an older infant to low-oxygen atmosphere and then returning him to room air. 

Dr. Gordon, we have not been able to find anything in the behavior of the baby in the first 
hour that will tell us what the subsequent behavior is going to be. Does that answer your 
question ? 

Dr. Hodes asked about the rapid shallow breathing. What was the mechanism by which 
this reduction in minute volume occurred? The reduction in the babies in the first few days of 
life is brought about by a reduction both in tidal air and in rate. The older infants respond by 
an increase in the tidal air and a concomitant slowing of the rate. The rates do not become 
more rapid except in a few of the older infants. 

Dr. O'Brien raised the question of the poor defense that this imposes upon the newborn infant. 
I did not report to you what happens when babies are given 5% carbon dioxide in combination 
with 12% oxygen or with 20% oxygen. If you subject babies to atmospheres containing a 
combination of 5% COs and 12% Ox2, you get an increase in ventilation amounting to between 
100 and 200% of the control period. So that CO, even in the presence of rather drastically low 
oxygen concentrations, produces a tremendous hyperventilation at all ages. You can get the 
same significant increase in ventilation with combining 5% COs with 20% Os, and I am beginning 
to suspect that perhaps the COs, is an important part of the defense mechanism. Furthermore, 
if you give babies oxygen concentrations above the usual room air concentration, 30%, 50%, 
80%, and so on, these babies respond uniformly with an increase in their ventilation. There will 
be, in the first minute or two of this exposure, a decrease in ventilation, but this is then followed 
by hyperventilation, so that COs and Os both seem to be considerable stimulants to the respir- 
ations of the newborn infant, and perhaps this answers your question, Dr. McQuarrie. 


Blood Levels of Unsaturated Fatty Acids as Indication of Nutritional Requirment for 
Essential Fatty Acids in Children. Dr. Aritp FE. HANSEN and Dr. Hitpa F. 
(by invitation), Galveston, Texas. 

Blood serum levels for dienoic, trienoic, and tetraenoic acid have been found to correlate with 
the dietary history, appearance, and histologic characteristics of the skin of dogs maintained 
on diets containing varying amounts of the essential fatty acids. On the basis of these findings, 
it appears possible to evaluate the nutritional requirement of infants and children for linoleic 
and arachnidonic acid by determination of the blood levels of these fatty acids. The semi- 
micro spectrographic method recently developed by the authors was used for determining the 
serum levels for two, three, and four doubie-bond fatty acids in four groups of human subjects. 
The first group was composed of healthy infants and served as the control. The other three 
groups were composed of 76 hospitalized infants and children, of whom 26 showed good, 21 fair, 
and 29 poor nutritional status. The average values for dienoic, trienoic, and tetraenoic acids 
expressed as per cent of the total fatty acids in the fasting serum of the control group were 
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30.8, 1.9, and 12.5, respectively. The average value for dienoic acid in the well-nourished 
hospitalized children was slightly lower (28.6) than for the control group, but there was no 
significant difference for the three and four double-bond acids. The average values for the two 
and four double-bond fatty acids of the group of 21 hospitalized children in a fair state of 
nutrition were significantly lower (19.8 and 8.9, respectively) than the control group and the 
well-nourished hospitalized children In the malnourished infants and children, these differences 
were very marked, the average values being 11.6 and 8.0 for two and four double-bond fatty 
acids, respectively. There was a remarkable similarity in the total amount of the three unsat- 
urated fatty acids in the serum of infants and children in good, fair, and poor nutritional states 
compared with the results for dogs maintained under strictly controlled dietary conditions and 
showing good, fair, or poor nutritional states. There was no statistical correlation between 
the average amount of total serum fatty acids and the nutritional status of the children. These 
studies indicate, then, that in poorly nourished states human subjects are able to synthesize fatty 
acids to maintain normal blood levels, but they do not fabricate essential fatty acids in sufficient 
amount to maintain the levels which are found in healthy infants and children. When linoleic 
acid comprised about 3.5% of the total calories consumed, children in the control group main- 
tained adequate blood levels for linoleic and arachidonic acid. The minimum requirement for 
the maintenance of these blood levels has not been determined for human subjects. For the dog 


the minimum required is about 2% of the calories as linoleic acid. 


DISCUSSION 

Dr. Paut Gyorcy, Philadelphia: I would like to ask Dr. Hansen two short questions. 
Does he have any comparative data on breast-fed and bottle-fed young infants without any 
supplementary diet? Second, has he confirmed his original findings on the low essential fatty 
acid content in eczema in infants, and has he some data on children with other skin diseases ? 

Dr. Mitton Rapoport, Philadelphia: I should like to ask Dr. Hansen if he has made any 
studies at hyperlipemic levels. The child with a nephrotic syndrome with hyperlipemia can 
present either a state of normal nutrition or of malnutrition, and it would be of interest to 
know whether there are any differences between levels in hyperlipemia in a child who is in the 
normal nutritional status and those when he has been in a state of relative starvation for a long 
period of time. 

Dr. Irvine McQuarrie, Minneapolis: Whenever I hear Dr. Hansen present a paper on 
lipid metabolism I am impelled to relate my experience in attempting to substitute for him im an 
American Academy of Pediatrics round-table discussion on infantile eczema. [I expounded the 
Hansen theory as best I could, pointing out the observed correlation between the reduced iodine, 
the number of serum fatty acids in afflicted infants, and the occurrence of the skin lesions. 

After the meeting a dear old practitioner concerned with therapeutic applications only, came 
up to me, notebook in hand, and said, “Doctor that was a beautiful message.” I blushed with 
pride for Dr. Hansen until the doctor asked, “Just how much iodine do you give them?” 

Dr. Arto EF. HANseN, Galveston, Texas: As regards the question of blood levels in breast- 
fed babies, we have no information; studies with small infants have not been undertaken as yet, 
although we hope to be able to do so. 

It is the results of our early studies on infants with eczema which led us into the problem of 


trying to find a chemical method or a method for obtaining exact data concerning specific fatty 


acids. We have spent considerable time in this effort and finally have reached, we think, the 
position where we have a tool to assist us in obtaining this factual information. We do not wish 
to convey the idea that eczema is a simple problem. We do feel, however, at least, that it is 
being established that unsaturated fats, and particularly linoleic acid, is one of the factors 
concerned with building healthy skin structure. 

If one is interested in reviewing the subject of the essential fatty acids, | may recommend the 
article by my colleagues Ur. Panos and Dr. Finerty in a recent number of The Journal of 
Nutrition. These workers have reported their results on extensive histologic studies of various 
tissues of the body. 

As regards the hyperlipemia phenomenon, that is exactly the reason why we have chosen 
to express our values as per cent of the total faty acids. One obtains a grossly different idea by 
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expressing them in absolute values such as milligrams per 100 cc. On the other hand, one could 
use the absorption coefficient FE! i em., which expression [ am afraid might scare some of us from 
even considering the problem in sletail. We do know this: from a few instances in which we 
have taken lipemic serum, the unsaturated-fatty-acid percentages are lower than those in this 
series. We hope to obtain further information on the subject of lipemia. 


The Minimal Requirement of Infants for Certain Amino Acids. [x. Serma FE. Snyper- 

MAN (by invitation), Dk. Enwarp L. Pratt, Dr. MuNG W. Creuna (by invitation), Dr. 

Emmett Jr., New York, Dr. THeovore C. Panos (by invitation), and Dr. ARILD 

EE. Hansen, Galveston, Texas. 

A knowledge of minimal amino acid requirements for infants and children is of self-evident 

importance, especially in the planning of diets for populations in areas where good protein 
is scarce and in constructing an ideal parenteral nutriment. Of even greater usefulness would 
be the discovery of a definite biochemical measurement or a clear-cut clinical sign whereby one 
could reliably diagnose a deficiency of a specific amino acid. 


The determination of minimal requirements of particular amino acids involves practical 


difficulties. It is necessary to vary the intake of the amino acid being studied, maintaining a 
diet which is otherwise adequate in all respects. Two techniques have been employed in the 
past: (1) a diet using mixtures of pure amino acids, composed in part of d-l forms, and (2) 
one in which degradation procedures are applied to natural proteins or hydrolysates to destroy 
particular amino acids, which are then replaced at desired levels. Both of these procedures 


are open to criticism. The use of unnatural isomers involves giving substances whose effect 


is unknown; some d forms are known to be toxic for animals. The degradation procedures, 


on the other hand, do not exclude the possibilty that substances of unknown nature and function 
are produced. At long last it has become possible to avoid both of these difficulties, for it 


is now possible to obtain all the amino acids—both essential and unessential—in quantities 
suitable for conducting studies in infants. 

We have undertaken to ascertain the amino acid requirements of the growing infant by the 
use of diets in which the protein moiety was supplied by mixtures of / amino acids, both 
essential and unessential. Our basal diet was based on the amino acid composition of breast 
milk. By means of withdrawal and stepwise supplementation of particular amino acids, an 
attempt has been made to ascertain the minimal amount of amino acid which would be consistent 
with normal weight gain, normal nitrogen retention, and maintenance of plasma protein. Pre- 
liminary observations are presented in regard to two amino acids—threonine and phenylalanine. 
The minimal requirement for threonine appears to be between 45 and 70 mg. per kilogram of 
body weight (between one-half and three-fourths of the quantity provided by breast milk). The 
minimal requirement for phenylalanine appears to lie between 61 and 91 mg. per kilogram 
(between two-thirds and three-fourths of the quantity provided by breast milk). 

Study of the excretion of free amino acids in the urine in these patients by means of paper 
and column chromatography showed that there was a decrease in the amount of free threonine 
excreted in the urine when threonine intake was below the minimal requirement for that infant, 
without significant change in the total amount of free amino acids in the urine. A similar 
correlation was found for free phenylalanine in the urine and intakes of phenylalanine below 
the minimal requirement. 

Reddening of the oral mucous membranes was promptly associated with deficiency of threo- 
nine. No clinically observable alterations resulted from a few days of phénylalanine-deficient 
intake. 
DISCUSSION 


Dr. Irvine McQuarrie, Minneapolis: I would iike to ask a question that has been bothering 
me. Have you studied the effect of hormones, for example, adrenal or pituitary somatotropic 


hormones, thyroxin, or testosterone, on the problem involved here? 


Dr. FRANK H. Tyrer, Salt Lake City: Dr. Armstrong in our laboratory has been interested 
in the metabolism of phenylalanine. 
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In the course of these studies, we have administered synthetic amino acid mixtures deficient 
in phenylalanine to patients with phenylpyruvic oligophrenia. On this regimen the phenylketon- 
uria disappears and the serum phenylalanine falls to normal when the phenylalanine is adequately 
restricted. 

On reintroducing phenylalanine to the diet at this time, we find that considerably less than 
the amounts reported here as the normal requirement can be tolerated without biochemical 
relapse occurring. 

I think the explanation is not difficult. There almost certainly is an obligatory degradation 
of phenylalanine to tyrosine in normal persons which increases the requirement for phenylalanine 
beyond that actually needed for growth and utilization as such. In these children this pathway 
is completely blocked, and therefore they require very much less phenylalanine than the normal 
children. 

Dr. Danret C. Darrow, New Haven, Conn.: Am I right that all the reduction in proteins 
was in the globulin fraction? If this is so, it is surprising, since undernutrition usually leads to 
greater loss of globulin than albumin. 

Dr. Harry A. WAISMAN, Madison, Wis.: These workers are to be congratulated because 
all these feeding and balance studies are very difficult. Despite the fact that they used three 
patients, it is an enormous amount of work. 

There are several things I would like to inquire about. If I understood correctly, there 
was rather little loss of other amino acids in the urine during the period when the specific 
amino acid was deficient. This is a little unusual, if not surprising, because when all the amino 
acids are present except one, they are all lost, or presumably lost, and we can take some experi- 
ence from animal studies in that respect 

Dr. Pratt didn’t say anything about it, but I assume, because the infants lost weight, that their 
food intake was decreased. | should just like to know if that was true. 

There is one interesting aspect which Dr. Tyler brought out which I think merits a little 
emphasis, and that is I think it would be very interesting if, in subsequent work, these workers 
would feed higher amounts of either glycine or glutamic acid, since these so-called nonessential 


amino acids function to supply a source of amino groups which can be transaminated into 


structural amino acids which form the framework of the protein molecule. | think that by 
increasing the levels of the nonessential amino acids, one might get by with smaller amounts 
of the essential amino acids. 

Dr. IRviINE McQuarrir, Minneapolis: Can one amino acid spare another, and have you 
doubled up on leaving out two at a time, because that can greatly accentuate the disturbance ? 

Dr. Epwarp L. Pratr, New York: We opened this paper with a statement of the need 
for data of this kind. The only paradox in this situation is one of words and deeds. There are 
many words but very few deeds in the form of support for such research 

Dr. McQuarrie should stop asking these questions, because if you were to study these patients 
with all the possible variations in their diet, it would really drain Fort Knox. 

We have not attempted to experiment with hormones, although we don’t have any doubt that 
depending on whether you are growing rapidly or slowly, your requirements are different. If 
you are building up a specific kind of tissue, your requirements are different, because very likely 
the amino acid requirement for the whole baby is merely the summation of the special require- 
ments for each individual tissue. And when you are building a certain tissue, you need more of 
certain amino acids than when you are building a different one. 

Now, whether Gne amino acid can spare another is a little bit of a problem in semantics, that 
is, the meaning of “spare.” However, if you have a diet which is minimal in all the essential 
amino acids, and then you leave one of them at the minimal level and raise all the rest to double, 
then the patient or the animal gets into trouble, when he was in no trouble on the minimal 
requirement. This is because the new dict changes the need for this one left at the very low 
level. 

We have been interested in Dr. Tyler’s work with this type of patient (phenylpyruvic oligo- 
phrenia). We have searched diligently for such a patient to study; but I think really the 
importance of their observations is that it opens up a whole new field of possible investigation 
for the study of abnormal metabolism, and, particularly, it looks as though there might even be 
possibilities for therapeutic measures. 
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The serum protein determinations, done in the crude way that we did them, showed that 
most of the change was in the globulins, but I think that is consistent with the composition of 
the proteins. Poth phenylalanine and threonine are present in larger amounts in the globulins, 
and their turnover rate probably is faster than for albumin; it seems all right to me. 

[ am not quite sure I understood Dr. Waisman, but I think he felt we should have found 
in the urine a lot of alpha-amino nitrogen when the patients were fed no threonine or phenyl- 
alanine. That was net the case. The actual total of the amino acids measured in the urine 
differed less than 5% in either case. 

What you do find is that immediately on dropping an essential amino acid, there is a large 
outpouring of urinary nitrogen, but this is not alpha-amino nitrogen, nor do we find that for 
these two amino acids the rest of them come cut in abnormal quantities. 

I think that there has been some thought that this happens, and it may occur with some other 
amino acids, But I feel fairly secure, at the moment, subject to revision, that it doesn’t happen 
with these two. 


The Minimal Nitrogen Requirement of Infants and the Effect of Vitamin B. upon It. 
Dr. Ropert Kaye, Dr. Ronacp H. Caucuey, and Dr. WALLACE W. McCrory, Phila- 
delphia. 


Episodes of restricted food intake occur frequently in infants. Determination of the minimal 
requirement for nitrogen equilibrium in this age group should provide information of value 
in minimizing or obviating the occurrence of severe nitrogen deficits following such episodes. 
Our interest in this problem grew out of studies designed to evaluate the effects of vitamin 
Bi2 on nitrogen retention. The clinical studics of Wetzel and Chow have shown that a large 
percentage of children who are malnourished or suffering from a variety of clinical illnesses 
show improved growth progress following the oral administration of vitamin By. The question 
which we sought to answer was, “Is the growth-promoting effect of vitamin By a manifestation 
of a specific positive effect on nitrogen retention, or is its activity a reflection of some other 
mechanism, such as increased appetite, with consequent increase in caloric intake?” 

In order to explore this question more fully, our subjects were divided into two groups and 
were fed with constant levels of nitrogen and caloric intake. One group of three subjects was 
given a high-nitrogen intake of approximately 1 gm. per kilogram of body weight per day, and 
another group of three comparable subjects was given a low-nitrogen intake of approximately 
100 mg. of nitrogen per kilogram per day. 

The data which we wish to present today fall into two categories: one, the definition 
of the minimal nitrogen requirement for equilibrium under the conditions of our experiment of 
infants between the ages of 4 and 12 months and two, the effect of vitamin Bu on nitrogen 
metabolism in infants. 

The data relating to the determination of the minimal nitrogen requirement for equilibrium 
are derived from balance studies performed on five boy babies whose nitrogen intake approxi- 
mated 100 mg. per kilogram and whose caloric intake averaged 107 calories per kilogram per 
day. The diet consisted solely of a cow’s-milk modification generously supplemented with 
vitamins A, B, and C, thiamine, riboflavin, nicotonic acid, pyridoxine, and pantothenic acid. The 


formulas were prepared from a powdered milk of low-protein content to which were added 


olive oil and glucose to bring the caloric value up to the desired level. The percentage of the 
calories derived from protein was 2.2, carbohydrate — 50.4, and fat 47.3. Balances were carried 
out for nitrogen and the electrolytes sodium, chloride, and potassium after a four-day period 
of adjustment on the low-protein diet. It was found that three to six days were necessary in 
order to achieve fairly stable minimal levels of urinary nitrogen excretion on transition from 
a normal- to a low-protein diet. The duration of the balance periods averaged 11.6 days 
and ranged from 10 to 12 days. The intake averaged 98 mg. Ne per kilogram per day (range, 
70 to 110). The nitrogen retention averaged — 2 mg. per kilogram per day (range — 20 to 
+ 20). The average weight gain was 1 gm. per kilogram per day. Both patients given more 
than 100 mg. per kilogram per Ne day were in positive balance. 

In contrast, three similar subjects receiving an average nitrogen intake of 870 mg. per kilo- 
gram per day showed an average nitrogen retention of 269 mg. per kilogram per day and a 
weight gain of 13 gm. per kilogram per day, 
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I would like to oonsider the results of our studies on the effects of vitamin Bi on nitrogen 
retention in infants maintained on constant dietaries at high and low levels of nitrogen intake. 
The duration of the balance periods was 4 to 6 days for the high-protein- and 10 to 12 days for 
the low-protein-fed subjects. The dosage of vitamin Biz was 30 to 300 ¥ per days by mouth. 

In the high-protein-fed subjects, vitamin Bis failed to produce an increase in nitrogen reten- 
tion. There was a decrease in nitrogen retention with By administration from 269 to 213 mg. 
Nz per kilogram per day. As this difference represents only 5% of the intake, it is not con- 
sidered a significant decrease. 

The contrel- and treatment-period nitrogen retentions in the low-protein group were 3 and 
20 mg. per kilogram per day. Although this change is equivalent to 17% of the nitrogen intake, 
it is of questionable significance in view of the fact that a large percentage of the observed 
difference is encountered in a single subject. 

Changes in rate of weight gain in both groups of subjects were in the same direction as the 
changes in nitrogen balance. For the high-protein group the values for control and treatment 
periods were 13 and 11.5 gm. per kilogram per day and for the low protein group, 2.0 and 
2.9 gm. per kilogram per day. 

Vitamin By administration was associated with a 25% increase in urinary nitrogen excretion, 
a change which might be a reflection of an enhanced conversion of amino acids into fat or 
carbohydrate as suggested by animal experiments of others 


DISCUSSION 


Dr. Natnan B. Tarsort, Boston: A normal person receiving a constant caloric intake 
requires approximately 18 days to regain nitrogen balance following a sudden change in protein 
intake. If the present studies were carried out within this period of time, one wonders whether 
the changes described might not have been reflecting this adaptation to low-protein intake 
rather than effects of vitamin By. 

Dr. L. Emmett Horr Jr., New York: I[ would like to ask Dr. Kaye if he ever used a 
postcontrol period. Did he follow up the By period by a period without Bis? 

Dr. Rospert Kaye, Philadelphia: In answer to Dr. Talbot's question, our subjects were 
able to achieve minimal levels of urinary nitrogen excretion in four to six days following 
transition from a normal to a low-protein dict. It is fairly likely that following further periods 
of adjustment they might have been able to achieve equilibrium at lower levels of nitrogen 
intake than those used in our subjects. In regard to the question of whether or not vitamin Bis 
was administered for a sufficiently long time to detect an effect on nitrogen retention, three 
subjects have been studied for balance periods of 24 and one subject for 20 days without 
unequivocal effects. 

In answer to Dr. Holts’s question, we did not employ postperiods without By administration. 
They would have been interesting, but would have added to the cost of the study. 

Dr. Irvine McQuarrie, Minneapolis: I wouid like to ask if any of these infants had 


anemia of any kind. 


Some Effects of Thyroid or Thyroxin upon Premature Infants. De. Stuart S. Sreven- 
son and Dr. T. S. RANowskt (by invitation), Pittsburgh. 


Forty-eight premature infants, whose condition seemed satisfactory at one week of age and 


whose weights approximated 1,500 gm. were selected for this study. [Even-numbered infants 
in the series were given daily doses of desiccated thyroid or thyroxin for periods averaging 
three and one-half weeks; odd-numbered infants were given placebos of lactose according to 
the same schedule. The clinical progress of the infants was noted and weekly red blood cell 
counts and hemoglobin and serum protein-bound iodine levels were determined. 

Daily doses of 1 or 2 grains (0.065 or 0.130 gm.) of thyroid produced no significant effects 
upon clinical condition and progress or upon the serum protein-bound iodine level. Daily doses 
of 3 grains (0.194 gm.) of thyroid or 0.2 mg. of thyroxin did not affect the caloric and fluid 
intake, the gavage incidence, the amount of vomiting, the skin color, or the body temperature. 
Such dosage, however, decreased the weight gain, increased the pulse rate, and increased the 
incidence of diarrhea. A higher percentage of infants so treated required blood transfusions 
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and did not fare so well clinically. The level of serum protein-bound iodine was elevated. The 
administration of thyroid or thyroxin to premature infants selected as noted above is therefore 
without observable benefit and is Sometimes harmful. The effects of daily dosage with 0.2 mg. 
of thyroxin were at least as great as those with 3 grains of thyroid. 

The mean serum protein-bound iodine level of 32 untreated infants was 5.7 + 0.47 at an 
average age of 9 days, and mean values for the control infants did not differ significantly 
from this figure during a subsequent five-week period. These levels do not suggest that the 
premature infant is deficient in circulating thyroxin. 

Thyroid doses exceeding 2 grains per day are necessary to produce pharmacologic effects 
in premature infants and in euthyroid children and adults. This implies that the thyroid gland 
of the premature infant produces and releases thyroxin in amounts comparable to those of 
normal older human beings and approximating 2 grains of thyroid per 24 hours. Medication 
of the athyrotic cretin should be adjusted with this in mind. 

Hunger or failure to gain weight usually determined the caloric intake of the infants in this 
study. On such a self-regulatory regimen, they ingested an average of approximately 150 calories 
per kilogram of body weight per 24 hours, and their average weight gain exceeded 30 gm. per 
day. This large weight increment may be explained in part by the fact that they were in good 
health, more than one week of age, and over 1,500 gm. in weight when they were selected for 
observation. The high caloric intake, however, must have been important and does not seem 
to have been harmful. 

DISCUSSION 


Dr. Beta Scuicx, New York: At the last International Pediatric Congress in Zurich, 
Moncrief talked again about giving thyroid to premature children. He told us that the nurses 
particularly were satisfied with the effect of this thyroid treatment in premature children. 

I thought it worth while to take it up at our service, and Dr. Donowitz studied about 30 
premature babies, with controls, some of them twins. 

We gave them thyroid in the first week of life. We didn't see much difference in giving 
it later or earlier. I was very much dissatisfied. We gave only 4% or 1% grain (0.016 or 
0.033 gm.) a day for two or three weeks. We were not only dissatisfied with the lack of 
effect, but we saw even with these small doses the symptoms which Dr. Stevenson mentioned. 
Some of the children showed diarrhea and vomiting. So we discontinued the study. I agree 
entirely that we should stop this treatment. 

Dr. Harry H. Gorpon, Baltimore: I should like to ask Dr. Stevenson whether he has any 
observations on excretion of creatine in the urine of the infants given thyroid. 

It is of interest that the weight gains in these two groups of infants were the same and that 
the caloric intakes were the same. This implies that the metabolic rates must have been the 
same. We once studied an infant given thyroxin who responded clinically as outlined by 
Dr. Stevenson with irritability and diarrhea, but for whom we could demonstrate no rise in 
basal metabolism. 

I really would like to address most of my comments, though, to the question of the total 
caloric intakes of these infants. Dr. Stevenson said that his results were essentially in agreement 
with the studies of Horton and of Hardy, and | happen to have direct contact with both these 
studies. The studies of Horton and Lubchenco were in Denver. The caloric intakes of these 
infants fed on a self-regulatory method— that is, the amount of food given was based on the 
nurses’ interpretation of hunger—varied from 85 to 150 calories and averaged only 120 for the 
group. 

From Baltimore, Dr. Hardy and Dr. Goldstein have reported that if premature babies are fed 
on self-regulatory schedules, they ingest much larger amounts, and I spend part of my time now 
trying to convince some of the people in Baltimore that their babies too will gain satisfactorily 
on the smaller intakes. 

Last night, Dr. Albert Dorfman had occasion to tell some of us rather pointedly that the 
bias of the principal investigator sometimes leads to an unconscious interpretation of certain 
symptoms and signs by his associates, and I think that this may explain part of the difference 
between Baltimore and Denver. 

Dr. Stevenson said that his babies were fed at pleasure. For the 25% of the babies reported 
as being gavaged, at whose pleasure? And even for the babies that weren’t being gavaged— 
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we have to rely on an interpretation of hunger by the nurses. We have always subscribed 
to the statement in the last available edition of the Holt and McIntosh textbook that premature 
babies should be fed the minimam amount of food on which they gain satisfactorily, and then 
one adds to that, “and which keeps them happy.” 

I suppose this represents the bias by which infants in Denver seem to be satisfied with less 
food than the infants in Baltimore. In one hospital with which I am connected, it was interesting 
to find that all the little babies seemed to require high caloric intakes to satisfy them. When 
we traced this, we found out that there was one nurse on the evening shift responsible for the 
report that all the babies were hungry. 

Dr. Lawson WILKINS, Baltimore: I was interested in this paper from two standpoints. In 
the first place, a few years ago, it was claimed that androgen in the form of methyl testosterone 
might stimulate the growth of the premature baby. An experiment was made by Dr. Janet 
Hardy and myself in Baltimore. Premature infants of different birth weights together with 


paired controls were given methyltestosterone and fed a liberal diet with constant calories per 
kilogram. We showed that this hormone had absolutely no effect in accelerating the growth 
or weight gain of the premature infants. In contrast to this, children of older ages and adults 


do show an excellent protein-anabolic effect from androgen. I think this is because the pre- 
mature infant is already one of the most protein-anabolic animals that exists, and doesn’t need 
any help from pediatricians if he is given adequate dietary intake. 

An interesting point to me was the use of this method in attempting to determine the 
physiologic output of the thyroid gland in prematurity. We certainly would agree with the idea 
that up to the level of physiologic output one never gets effects of thyroid. Thyreid is a 
perfectly worthless substance to the human being given up to the physiological level, provided 
he has a normal thyroid gland. When it is administered in full physiologic dosage, the gland 
is simply put to rest. From experience with athyrotic cretins, I feel that a completely athyrotic 
child during the first year or two of life can be brought to a state of euthyroidism by a daily 
dose of 34 or 1 grain (0.049 or 0.065 gm.) of thyroid instead of 2 grains (0.130 gm.). Does 
this mean that the premature infant is normally at a higher level of thyroid activity 

Dr. Irvine McQuarrig£, Minneapolis: This impresses me as being something really added 
to our previous knowledge and our former practice. I am happy when people are not trying to 
speed up the premature infant any more, not trying any kind of medication on him, and just 
let him go, as has been remarked. Give him the proper environment and the essentials, and 
let him go at that 

Dr. Cuartes Henpee Smiru, New Brunswick, N. J.: I am not a “calorimeter,” but I 
have had a long experience with premature infants. I agree heartily with Dr. Gordon that the 
best amount is the smallest amount on which any baby does well. I will go cone step further 
than he does and say that a great many premature babies do very well, amazingly well, on 100 
calories per kilogram, not even as high as 110. 

Moreover, the self-demand feeding schedule which is so stylish today never works. People 
always get into a mess in private practice with it, and they are glad to be put on a schedule. 
The self-demand feeding always means that the mother or nurse stuffs more food into the 
baby than he really needs. I believe in “scientific underfeeding.” 

To try to give 150 calories per pound (453.59 gm.) “on demand” to any baby is not necessary 
and may be dangerous. 

Dr. Sruart S. Stevenson, Pittsburgh: I should like to thank Dr. Schick for his remarks. 
I should like to say to Dr. Wilkins that our thoughts on the output of the thyroid gland were 
a sort of by-product of the study, and we allowed ourselves a little speculation about this. 

Dr. Smith has quoted his own saying, and that of many others, that the smallest amount 
you can feed a premature baby, and have him gain and do well, is the best amount. This is a 
fine thought, but it costs between $500 and $1,000 to rear a premature baby in the hospital, 
depending on how little he is. If one can halve the time of the hospital stay, I think it is 
distinetly worth while. 

We did not study cretins, to answer Dr. Gordon. The 120 calories per kilogram—was that 
for premature babies of all weights? AIl 48 babies in the present series weighed more than 
1,500 gm. at birth. Although 25% of the 48 were gavaged, one or more times, only 4 infants, 
or 8% of the total, were gavaged for appreciable periods. 
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As far as the high intake goes, it was most embarrassing to Dr. McCluskey and me, who 
have constantly preached what Dr. Smith has just brought up. “Give them as little as they 
can get by on, happily.” I was horrified when we went over the work sheets and found the babies 


averaging 150 calories per kilogram, thanks to the kindness ofthe residents and nurses. I think 
they hadn’t read Dr. Gordon’s papers! But I went back and read them. Dr. Gordon, if you 
will remember, calculated the basal metabolic needs and then finally added a certain amount 
for growth, which I believe was based on an increment of 12 gm. per kilogram per day. If 
you take Dr. Gordon's same formula and plan to have the baby gain 30 gm. a day, which 
resembles the amount he would be gaining in utero, you come out with the baby needing about 
150 calories per kilogram. 


Blood Galactose in Infants and Children. Dr. ALexis F. HArtMAnn, St. Louis. 


In a number of near-normal and sick infants under a variety of circumstances in regard to 
feedings, determinations were made of the total “true” blood sugar by the Somogyi method of 
protein precipitation with zine both before and after fermentation by yeast. In this way glucose 
and galactose were separated. From such studies the following conclusions were reached: 

1. Under ordinary conditions of milk feedings in near-normal infants, as much as 40% of the 
blood sugar may be galactose. 

2. When unusually large amounts of galactose are fed to such infants, e. g., 1.75 gm. per 
kilogram of body weight, a blood sugar curve very similar to that seen in a normal glucose 
tolerance test results, with the exception that the rise of sugar is due entirely to galactose. 
During the early rise of the galactose value, the glucose value may fall and then rise later as 
the galactose value falls. 

3. In essentially normal infants receiving no lactose- or galactose-containing food, zero 
values for galactose and normal values for glucose may be expected. 

4. In infants with galactosemia, receiving lactose or galactose feedings, high values of blood 
galactose are to be expected, and if galactose and glucose values are not separately determined, 
hypoglycemia may escape detection. The presence of small amounts of galactose in the blood 
of such infants when not receiving lactose- or galactose-containing food suggests formation of 
galactose from glucose. 

5. In infants with diarrhea, when fed milk after a period of starvation or nonmilk feeding, 
hypoglycemia may also escape detection unless glucose and galactose values are individually 
determined, The frequent high blood galactose values seen in such infants, even while underfed, 
suggest temporary partial “galactosemia,” perhaps the result of illness and milk deprivation. 


DISCUSSION 

Dr. Georce M. Guest, Cincinnati: I should like to ask, Dr. Hartmann, if you have deter- 
mined levels of blood galactose in diabetic patients during apparent insulin reactions which 
sometimes occur when the blood sugar, determined by usual methods, is within normal range; 
also, if you have performed fructose tolerance tests on patients with abnormal galactose 
tolerance curves. 

Dr. Ropert L. Jackson, Iowa City: Seven children with galactosemia have been observed 
in our clinic. We have found that the galactosemia persists for a period of months after the 
patient is receiving a galactose-free diet. During this period the liver gradually decreases in size. 
Apparently, a relatively long period is necessary to deplete the storage of galactose in the liver. 
All patients have had a recurrence of galactosemia and galactosuria after receiving a diet 
containing lactose. Our observations suggest that this inborn error of metabolism is permanent. 

Dr. Dantet C. Darrow, New Haven, Conn.: I should like to ask Dr. Hartmann really 
only one question. Does he believe that the defect in the transient galactosemias involves 
chiefly the enzymes of the intestinal tract or the liver? I would surmise that both are involved. 
Why should the enzyme seem to decrease temporarily in these infants ? 

Dr. Irvine McQuarrik, Minneapolis: The one compound in the body that I know of 
that contains galactose is cerebroside in the brain. I should like to ask Dr. Hartmann if he 
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knows of any studies that have been made with regard to its content in these patients. Could 


this congenital anomaly of the metabolism have anything to do with the mental retardation, 


which is a very real thing in these afflicted babies ? 

Dr. Avexts F. HartMann, St. Louis: Dr. Guest's question is a most natural one, and 
we did look into the matter of reactions in diabetic children, which seemed perhaps not to be 
related to a properly low blood sugar value. As yet, Dr. Guest, we have not been able to 
demonstrate any markedly increased galactose value in such children, although the usual values 
after a meal that contains a good big glass of milk will be found to be as much, perhaps, as 
15 mg. per 100 ce. during the first hour or two after the meal. 

We began our investigations with as simple a setup as possible, and we chose only those 
infants who were getting either lactose, as the carbohydrate, or dextri-maltose, which would 
give only glucose, and we purposely avoided fructose so as not to complicate matters, because 
we weren't quite ready to run fructose along with galactose and glucose. That certainly should 
be the next step, and as one follows such infants, one cought to be able to say how much 
fructose, how much glucose, and how much galactose are in the blood at any one time. 

I did not intend to call your attention especially to the previously described type of galacto- 
semia. I merely wanted to bring out the possible significance of glucose and galactose in 
different types of hypoglycemia. I would like to add, however, that in otherwise normal 
animals many of the symptoms of galactosemia, including cataracts, result from the continued 
feeding of either lactose or galactose in large amounts; whereas other carbohydrate substances 
fed to those animals are without such toxic symptoms. So apparently just the continued 
accumulation of galactose is what is troubling the animal and the human. 

Now, Dr. Darrow asked about the cause of transient galactosemia. I haven't gone further 
in my own mind than to liken it to disuse diabetes. If one does not give glucose or other 
carbohydrate to human beings for any length of time, a transient diabetes results, which seems 
to be on the basis of a sort of disuse atrophy of the beta cells. One would think that either 
galactokinase drops to a low level and takes a few days to come up again, or that galacto- 
waldenase or its coenzyme does. 

This is where | would like to proceed next; I would like to see whether the coenzyme simply 
doesn’t pass out of the picture, because it apparently is not needed for anything else except this 
one specific transformation of galactose-l-phosphate to glucose-1-phosphate. 

The coenzyme might be a nice tool. One could perform galactose tolerance tests with and 
without the feeding of the coenzyme and see whether one reverses the process of transient 
galactosemia. 

I know nothing about studies of the brain cerebrosides, especially those which when hydrolyzed 
yield galactose. It might be a good thing to look into to explain the cause of some types of 
mental deficiency. 


Neutral 17-Ketosteroids of Plasma in Children. I. GarpNer, Syracuse, N. Y. 


A technique has been devised which measures, it is believed for the first time, the endogenously 
produced 17-ketosteroids of peripheral human plasma. Contrary to previous thought, the 
17-ketosteroids of plasma appear to be tightly bound to plasma proteins. Ether extracts were 
made of acid-hydrolyzed plasma and were partitioned between hexane and ethanol. The steroids 
were chromatographed on magnesia, silica-gel columns and the concentration estimated by a 
micro-Zimmermann procedure. Plasma neutral i7-ketosteroid concentration in 15 normal men 
was 747 vy (mean + standard error of the mean) per 100 ce. and in 10 normal women 
60 +8 7 per 100 cc. The error in replicate determinations of a sample was 6.8%. Prepubertal 
children showed plasma concentrations of <3 7 per 100 cc. as did an oophorectomized- 
adrenalectomized woman. Normal full-term infants showed a range of plasma concentrations 
between 70 and 150 7 per 100 cc. in the first 48 hours of life, with progressive fall to unmeasur- 
able values by the end of the first week of life. Three children between the ages of 7 and 13 
years with untreated congenital adrenal hyperplasia showed plasma concentrations from 8) ¥ per 
100 cc. to 360 7 per 100 cc. Plasma concentrations fell to less than 16 7 per 100 cc. on treatment 
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with cortisone. A woman with virilizing adrenocortical tumor showed a plasma concentration 
of 310 7 per 100 cc. Premature infants exhibited very high values, the maximum being 533 ¥ 
per 100 cc. in a 2 Ib. 8 oz. (1,135 gm.) baby on the second day of life. Unlike those in full-term 
infants, plasma 17-ketosteroid concentrations remained elevated in premature infants for as long 
as 40 days. 

The above can be summarized as follows: 1. Endogenously produced 17-ketosteroids of 
peripheral plasma appear to be protein-bound. 2. Plasma 17-ketosteroids are increased during 
the first week of life, after which very low values prevail until adolescence. 3. Children with 
congenital adrenal hyperplasia have plasma 17-ketosteroid concentrations in the adult range or 
higher. On therapy with cortisone these values fall to normal for their age. 4. Premature 
infants have plasma 17-ketosteroid concentrations greater than full-term newborn infants, and 
these values are abnormally persistent. 


DISCUSSION 


Dr. ALFRED M. BoNnGIovaNnnt, Baltimore: Dr. Gardner's paper certainly should help us 
to a great extent to evaluate the role of renal function in the excretion of steroids. About 
three years ago, we were very much concerned by the extreme variation in the excretion of 
17-ketosteroids under unusual circumstances, such as with the marked oliguria of nephrosis, 
which in time might be accompanied by a burst of diuresis. 

On the first day of diuresis, these appeared to be abnormally high. It would seem that 
Dr. Gardner's contribution should help to clarify some of the set things by relating blood levels 
to urinary excretion. 

Dr. Stewart H. Crirrorp, Boston: I have been asked by Dr. Clement Smith, who 
couldn’t be here today, to ask a question as to what, if any, practical implication this has to 
the treatment of the newborn premature infant. We are anticipating questions that may be 
raised in view of this and Dr. Klein's paper. 

Dr. Soser, Cincinnati: Dr. Gardner’s contribution is a welcome and impresssive one. I 
wonder whether the sensitivity of the method, which evidently limits its usefulness in pre- 
adolescent children, might be increased by measuring the total ketonic steroid content of the 
plasma as well as the neutral 17-ketosteroids. A technique being developed by Dr. Leland C. 
Clark, in Yellow Springs, allows us to measure the total neutral ketonic steroid content of 
urine and to fractionate it colorimetrically by varying the conditions of the test so that 3-, 17-, 
and 20-ketosteroids can be individually estimated. 

The procedure has been applied to the neutral lipid extract of acid-hydrolyzed urine collected 
from a 12-year-old boy who has congenital adrenal hyperplasia. The 17-ketosteroid excretion 
(Zimmereman) was about 130 mg. per day and represented only approximately 45% of the 
ketonic material, of which about 300 mg. was excreted daily. The 3- and 20-ketosteroids 
composed about 25% of the total. We can probably regard these steroids as biologically 
significant, since the excretion of all the components, including the total as well as the Zimmer- 
man reactive material, was markedly reduced, to about 20% of the control values, when the 
patient was treated with cortisone, 

Normal children also excrete substantially more total ketonic steroids, as measured by this 
procedure, than they do Zimmerman reactive steroids. 

Should a similar relationship exist in the plasma, it might prove feasible to determine the 
total ketonic steroid content of a plasma sample, even when the 17-ketosteroid concentration is 
too low for satisfactory estimation. 

Dr. Rospert Keerx, Pittsburgh: IL would like to add my word of admiration for this 
very important piece of work of Dr. Gardner's. Dr. Gardner was kind enough to examine 
some specimens on some of our patients with adrenal hyperplasia, and on one patient we had a 
sample before and two hours after administration of corticotropin (ACTH). Unfortunately, I 
think, as we will find from Dr. Kelley's paper, this patient was a sport in that her circulating 
Compound F-like substance was in the normal range to start with and went from 9 to 20 ¥ 


per 100 ce. after the administration of corticotropin. 


However, her ketosteroids reported by Dr. Gardner started at the high level of 100 and 


advanced only to 120 7 per 100 ce. 
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Dr. Henry L. Barnett, New York: Although as usual one is unable to say whether for 
good or bad, it is apparent that the renal clearance of 17-ketosteroids in the premature infant ts 
considerably below that of the adult, since at a higher concentration in plasma the rate of 
excretion is lower. 

Dr. CHARLES A. JANEWAY, Boston: I would like to congratulate Dr. Gardner, and, as a 
specialist in kidney diseases, ask him if he has any data on patients with real renal insufhciency 

Dr. Lytr I. Garpner, Syracuse, N. Y.: | would like to thank the discussers for their 
kind comments. | notice nobody asked me how accurate the method was. 

As for Dr. Clifford’s comment, I believe that we are still at too early a stage in our 
knowledge to make any statement concerning the implications of this insofar as therapy might 
be concerned in premature infants or the normal newborn infants. This is an extremely rapidly 
moving field, as we can all see, and I think most of us need some time to sit down and think 
about what are the implications of low plasma Compound F, high plasma 17-ketosteroids, dis 
appearance of the adrenal reticular zone, proliferation of the cells of the adrenal zona fasciculata, 
and so forth, all of which make a complicated and dynamic picture. I am afraid | will have 
to renege on that answer at the moment. 

As for Dr. Sobel’s comment, of course when one is working in the field of methology, one Is 
always apprehensive of not making an adequate recovery, or of overestimating, which is why we 
applied for color-correction calculations of Willard Allen. I think it would be valuable to apply 
another type of color reaction quite different from the Zimmerman reaction as a check, or as a 
way of telling us that steroids other than the 17-ketosteroid group might better clucidate some 
of these problems 

I want to thank Dr. Bongiovanni and Dr. Klein for their comments 

Dr. Barnett mentioned the knotty problem of what do these data mean with respect to renal 
function; if one does clearance arithmetic on what data we have already, it becomes quite 
apparent that the clearance numbers are extremely low in the premature infant. Insofar as 
milliliters per 1.73 square meters of surface area per minute in the normal adult, they range 
between 9 and 21. 

It is of some interest to us in terms of milliliters per 1.73 square meters per minute that the 
values were very close to glomerular filtration rate. Those were patients who had extreme 
endogenous overproduction of 17-ketosteroids. In a sense, they had an endogenous load of 
17-ketosteroids. 

We wonder then if this does not imply that the 17-ketosteroids act as threshold substances to 
the kidney. There is one experiment to support this, some work of West and colleagues, who 
infused testosterone into patients and measured the free testosterone in the plasma. They found, 
upon testosterone load, that renal clearance went right up to glomerular filtration rate but did 
not exceed it. 

As for Dr. Janeway’s comment, we have not yet had an opportunity to study renal insuffiei 
ency, unless one would take the experiment on myself with probenecid (Benemid), which [ 
do think is a form of temporary renal insufficiency. [| think that would be very worth while as 


a project. 


Circulating Adrenal Hormones in Children with Endocrine and Other Disorders. 
Dr. Vincent C. Keviey and Dr. Ropert S. Evy, Salt Lake City. 
Techniques for the more precise and definitive evaluation of the functional status of the 
pituitary-adrenal system have been developed and subjected to some preliminary clinical evalu- 


ation during recent years. During the past two years, in human and animal studies, we have 


applied several of these techniques, including the determination of (1) plasma 17-hydroxycorti- 


costeroids by the method of Nelson and Samuels which employs the phenylhydrazine color 
reaction chromatographed plasma; (2) urinary 17-hydroxycorticosteroids by the technique of 
Glenn and Nelson, a modification of the above technique using preliminary beta-glucuronidase 
hydrolysis of urine; (3) circulating levels of endogenous corticotropin (ACTH) by the technique 
of Sydnor and Sayers, a modification of the adrenal ascorbic-acid-depletion technique employing 
preliminary concentration by the Astwood oxycellulose technique, and (4) the fluorometric 
technique of Sweat and Farrell for plasma corticosterone and 17-hydroxycorticosterone. 
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Although most of the data to be presented have been obtained by the first of these techniques, 
certain correlative data obtained by the other methods will be included. 

Data concerning the responses of plasma 17-hydroxycorticosteroids to stimulating agents 
such as cortisone, epinephrine, and corticotropin in different forms and dosage schedules will be 
presented, These data reveal the following: (1) variation in response to corticotropin, depend- 
ing upon the dosage form used, (2) more prolonged elevation of 17-hydroxycorticosteroids in 
response to iitramuscular cortisone than to the other hormones studied, (3) complete lack of 


correlation between ecosinophile and 17-hydroxycosteroid responses to epinephrine, and (4) 
no necessary correlation between the responses of cosinophiles and of 17-hydroxycorticosteroids 
to corticotropin. It appears that the response of 17-hydroxycorticosteroids to corticotropin 
injection constitutes a more reliable criterion of adrenal cortex function than does the eosinophile 
response test. 

Plasma 17-hydroxycorticosteroid concentrations and their responses to injection of stimulating 
agents have been determined in normal children and in children with a variety of metabolic 
and endocrine disorders and various acute and chronic illnesses, including relatively large groups 
of patients with congenital adrenal hyperplasia, treated and untreated epilepsy, and rheumatic 
fever in various stages of therapy with different therapeutic regimens. In some of these children 
plasma concentrations of corticosterone together with a comparison of 17-hydroxycorticosteroid 
values obtained, from identical plasma samples, by the fluorometric method of Sweat and by the 
method of Nelson and Samuels will be presented. 

Circulating corticotropin levels were obtained in normal children, in children with congenital 
adrenal hyperplasia and rheumatic fever before, during, and after hormone therapy, and in 
children with miscellaneous disorders. Elevated levels were observed in patients with congenital 
adrenal hyperplasia, acute rheumatic fever, Sydenham's chorea, and spontaneous hypoglycemosis. 
These data will be presented and correlated with data concerning 17-hydroxycorticosteroids in 
the same individuals. 

Animal and human experiments concerned with the influence of salicylates, ascorbic acid, and 
certain enzymes and metabolic products on plasma and urinary 17-hydroxycorticosteroids have 


been performed and will be briefly mentioned. 


DISCUSSION 


Dr. Rosert Krein, Pittsburgh: I think we are all very much in debt to the Salt Lake 
City group for all the fine work that they have done. This is the latest result of it. 1 think 
one word of caution must be raised, though, on the interpretation of the data from the patients 
with rheumatic fever. 

In measuring the actual circulating level of hormone, and not the output per day, or at any 
given time, we measure the balance of the output of hormone less its breakdown and excretion. 
It may be that after a day of illness the degradation or the excretion of the hormone produced 
goes on at a more rapid rate, and actually the adrenal is still putting out increased amounts of 
hormone. 

I admit that this is only an alternative possibility, but I think we must go carefully here. 

Dr. Natuan B. Tarsot, Chicago: This paper and the one which preceded it mark major 
advances in the study of adrenocortical function in children. ‘The techniques used should clarify 
many problems which in the past have been the subject of guesswork rather than objective 
thinking. 

I wonder whether the present authors have had an opportunity to show that the blood 
corticosteroid values obtained on healthy children are significantly higher than those obtained on 
hypoadrenocortical infants and children. If the answer is in the affirmative, it would support 
the idea suggested by urinary corticosteroid measurements that most pediatric patients are at 
least as capable of producing corticosteroids as adults. 

Dr. Atrrep M. BoNGIOVANNI, Baltimore: We have treated nine patients having congenital 
adrenal hyperplasia with corticotropin (ACTH). In three of them we have had rises in the 
blood corticoids. I don’t think this is necessarily in disagreement with what Dr. Kelley said. 
We think this is perhaps not an “all or none disease,” but that there are various degrees of 
severity, Some patients can produce Compound F at low rates, and some perhaps cannot at 
all, and I just thought it might be worth mentioning that a few patients do respond. 
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Dr. ALBERT DoRFMAN, Chicago: I should like to question Dr. Kelley about only one minor 
point in all his very excellent data. That is, with respect to the very high values for salicylate 
intoxication—I wonder if there is any way of being sure whether or not any of the polyhydroxy 


compounds that are produced metabolically from salicylates are interfering in this method. 


In some of the earlier work on urinary levels several years ago, many of us who were 
interested in the possibility that salicylates might stimulate the adrenal cortex were first sadly 
fooled by tremendous levels of corticoids apparently being excreted in the urine, which turned 
out to be just metabolic products of the salicylates. 

Dr. LAwson WILKINs, Baltimore: I think this is extremely exciting work, and I wish to 
congratulate the workers. I think the work of Dr. Jailer has emphasized particularly that the 
disordered adrenal of the type discussed has difficulty in manufacturing normal hormone, Com 
pound F, and that the synthesis of steroids is diverted to an abnormal pathway. 1 would be 
very much interested to know what abnormal steroids Dr. Kelley has found and which he feels 
may be responsible for the androgenic activity in this condition 

I am still a little concerned that in spite of the low levels of Compound F found (3 ¥ com- 
pared to a normal of 13) there are usually no symptoms of Compond-I° deficiency, such as 
hypoglycemia, and the children respond to severe stress without harm 

Dr. Vincent C. Kevrety, Salt Lake City: I should like to thank all of the discussers. 
I will try to give you very briefly our thoughts with regard to the questions asked 

Dr. Klein suggested caution with regard to the interpretation of the results obtained in rheu- 
matic fever. Certainly we are in agreement with that. I was careful to say two or three times 
during the paper that these were preliminary results. We do not feel that we have ruled 
out conjugation, destruction, or utilization in any of our studies so far, although in some cases 
we have ruled out urinary excretion as a factor influencing 17-hydroxycorticostercid levels. 
In patients with early acute rheumatic fever urinary excretion is at least as great as in normal 
persons, and we feel that therefore secretion of 17-hydroxycorticosteroids by the adrenal is 
probably at least as great as normal. Certainly interference with conjugation or destruction may 
occur and play a significant role here. 

I should like to thank Dr. Talbot, and will try to answer his questions. The reason that 
we don't have any typical hypcadrenal patients in our series is that since we have been working 
with the method, we have not had the occasion to study a typical one. On the adult service at 
Utah, circulating levels and responses in Addisonian patients have been measured. These levels 
have been low and the responses inadequate, although an occasional satisfactory response has 
been observed. As to the response of infants, we have only meager data, as I mentioned in 
commenting on Dr. Klein’s paper. We have studied one infant in whom we thought we had 
found a rather tyipcal adrenal insufficiency. This infant had no cosinophile response to cortico- 
tropin (ACTH). However, we found that his 17-hydroxycorticosteroid level was elevated in 
response to corticotropin from a fasting value of 5 7 per 100 ce. to a two-hour value of 55 ¥ 
per 100 ce. 

With regard to Dr. Bongiovanni’s comment, we have done, as you saw, many response tests 
in a relatively few persons with congenital adrenal hyperplasia. The responses to corticotropin 
in our group have been consistently either zero or small responses averaging out to practically 
no response. However, we are not in a position to say that no patient with congenital adrenal 
hyperplasia will respond to corticotropin stimulation. 

Dr. Dorfman brings up a very interesting question which I am unable to answer. In response 
to salicylate administration we have observed elevations of 17-hydroxycorticosteroid concen- 
trations in guinea pigs and in normal human beings, but none in rheumatic-fever patients. I 
am unable to interpret these data. 

I am likewise unable to answer Dr. Wilkins’ question (Why don’t patients with congenital 
adrenal hyperplasia have symptoms with reference to their hypoglycemia and low levels of 
Compound F?). However, this is not a unique situation. Any patient who has been treated 
with either cortisone or corticotropin for rather prolonged periods of time, for approximately 
10 days after discontinuation of therapy has zero or near-zero levels of circulating Compound F. 
Yet these patients do not show symptoms of hypopglycemia or of Compound-F deficiency. Also 
an occasional “normal” person has a zero plasma concentration of circulating Compound F. 
These persons likewise have no symptoms of hypoglycemia or of adrenal steroid insufficiency. 


33D 
e 


336 A. M. A. AMERICAN JOURNAL OF DISEASES OF CHILDREN 


Addison’s Diseases Developing in a Boy with Hypoparathyroidism. [)rx. C. Papapatos 
(by invitation) and Dr. Ropert Kvein (by invitation), Pittsburgh. 


The patient; a 10-year-old boy, acquired *Addison’s disease over a two-month period while 
being treated for hypoparathyroidism. Although thé diagnosis of hypoparathyroidism had only 
been made at this time, the history of alopecia went back several years. This is the third 
or possibly the fourth patient with such a combination of diseases that we have been able to 
find in the literature. The clinical features of the case will be presented and an attempt will 
be made to detail the progression of the Addisonian signs, symptoms, and related laboratory 
material. 

DISCUSSION 

Dr. Watrtace W. McCrory, Philadelphia: The authors of this paper may be interested in 
a short report of another child with hypoparathyroidism in whom complete pancreatic insuffici- 
ency subsequently developed. We first saw this girl at 3 years of age, at which time she had 
classic findings of hypoparathyroidism. She was well controlled for about two years, after 
which time control was very difficult, and we found that deficiency of exocrine secretion of 
the pancreas had now developed, as demonstrated by duodenal enzyme analysis. This was 
followed in about six months by the development of classic signs of diabetes mellitus. The 
patient died about one year later. Prior to death, she did show some manifestations suggesting 
some adrenal cortex insufficiency, particularly of the salt-active steroids. Her condition was so 


complex, however, that this later condition was not clearly established. This patient would 


appear to be another example of the interesting association of multiple endocrine-gland insuffiei- 
encies manifested by patients originally having hypoparathyroidism. 

Dr. Irvine McQuarrik, Minneapolis: We observed a similar case. It was a patient whom 
we had studied for quite a number of years, making mineral-balance studies and testing a number 
of the endocrine functions. The patient finally became somewhat better as regards the hypo- 
parathyroidism. We had attributed his imporvement to our treatment. We gave no huge dose 
of vitamin I) like this, but a low phosphorus and rather high calcium intake and maybe a little 
more than the normal requirement of vitamin 1). He was really treated quite physiologically, 
so to speak, on the whole. 

Addison's picture finally developed, and the patient died. That is why I mentioned it. 
This Gne seems to have returned to normal, largely. Our patient died, and Dr. Arild Hansen, 
being an “eager beaver” about such problems, went 125 miles to do the autopsy, at which he 
found the adrenals to be completely atrophied. 

| believe that there is some, as yet, undiscovered interrelationship between the parathyroid 
and the adrenal glands which is well worth looking for by means of suitably designed animal 
experiments. 

Dr. Harry H. Gorpon, Baltimore: | had the opportunity to observe the patient in the 
case reported by Dr. Leonard. She was followed at the nursery and at Children’s Hospital by 
Dr. Arthur Anderson because of hypoparathyroidism and convulsions and then at the New York 
Hospital, where for several years this was still the picture. 

Then Addison's disease developed, and at this time her convulsions became much less frequent 
in number. She subsequently died, and my recollection is that in addition to the adrenal atrophy 
she had a lack of basophile cells in her pituitary gland. 

Dr. Joser Warkany, Cincinnati: I have been interested in the relationship between 
Addison's disease and hypoparathyroidism because of an observation made many years ago at the 
Children’s Hospital of Cincinnati. The case | refer to is that of a boy with Addison's disease 
whom we saw on many occasions. Our treatment was then inadequate, and the boy died. He did 
not have tuberculosis, and at autopsy no adrenal tissue could be found. The boy’s sister had been 
observed by Dr. Guest previously because of convulsions and chronic hypocalcemia. She was 
transferred to an institution for epileptic children and finally died at home. No autopsy was 
made. 

It seems that Addison's disease and chronic hypoparathyroidism have a common denominator 
and that these two conditions can be found dissociated within a family. A familial incidence was 
also observed in the cases of hypoparathyroidism and Addison's disease published from Boston 
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by Sutphin and co-workers and Talbot and co-workers. Here we may deal with a recessive 
hereditary condition. It is of interest that the family observed by us was of !talian extraction 
and, I think, one of the Boston families was italian soo. 

Dr. Lawson WILKINS, Baltimore: A practical point which I want to emphasize #s the 
occurrence of photophobia in cases of hypoparathyroidism, a symptom which is not well known. 
In a group of five cases of hypoparathyroidism, which we have seen, photophobia was a present- 
ing symptom in two. The children went to ophthalmologists over long periods. Conjunctivitis 
and keratitis developed, and they were suspected of having phlyctenular conjunctivitis. I think 
it is well worth determining the blood calcium and phosphorus in unexplained photophobia. With 
treatment, the photophobia disappears like magic as soon as the calcium reaches the normal level. 

Dr. Henry L. Barnett, New York: | think that one must be very cautious in interpreting 
changes in calcium and phosphorus metabolism as an effect of Addison’s disease in this patient 


because of the known long-continued action of large doses of vitamin 1) in patients with hypo 


parathyroidism. 

Adult patients with postoperative hypoparathyroidism treated with large doses of vitamin D 
may show no return of the symptoms of hypoparathyroidism for many many months after 
discontinuation of the therapy. 

I should like to ask one question: Did the authors consider the possibility of using the sodium 
salt of ethylenediamine tetraacetic acid to reduce serum calcium during the period of hypereal- 
cemia ? 

Dr. Aritp FE. HANSEN, Galveston, Texas: Dr. McQuarrie has made reference to the case 
studied by us. It might be of interest to point out that this child was primarily being studied 
to determine the effectiveness of pitressin in relation to the production of the hypoparathyroid 
type of convulsion. It was noted that over a period of some months when he was on a low- 
mineral diet he had convulsions precipitated by vasopressin injection (Pitressin), whereas when 
he was on a high-mineral diet he did not have convulsions. When our child did come back— 
he was no longer a child, something like 21 years or so—there was evidence of a full-blown 
Addison's disease. At this time there was no sembiance of the previous manifestations of hypo- 
parathyroidism; all the signs had disappeared. 

Dr. C. Paapatos, Pittsburgh: I want to thank all the discussers of our presentation for 
making our paper look more sound and clear. 

I would like to reemphasize one point. Here we have a patient with hypoparathyroidism 
who is getting 200,000 units of vitamin D. Toxic signs develop, and we are obliged to dis- 
continue administration of vitamin D. At the same time Addison’s disease develops. A month 
later, at the height of an Addisonian crisis and without vitamin D, he gives off large amounts 
of phosphate. We raise the question of whether that was a residual effect of vitamin D or 
was it due to his adrenal insufficiency, and thus an ameliorating effect of adrenal insufficiency? 
We cannot answer that question. 

Point number two is that the values for Compound F with this patient were 0 to 5, and 


that probably might answer Dr. Talbot's question on the previous paper. 


The Development of Goiters in Cretins Without Iodine Deficiency. |x. Lawson 
WiLkins and Dr. Georce W. Clayton (by invitation), Baltimore. 


Studies of the uptake of radioiodine reveal that in nongoitrous regions there are occasionally 
congenital cretins who have normal-size or enlarged thyroid glands capable of accumulating 
iodine normally. In these cases the deficient production of thyroid hormone is not due to lack 
of iodine or to the ingestion of goitrogenic substances. There is probably a defect in the enzyme 
systems of the gland responsible for converting iodine into thyroxine 

We shall report four cases of hypopthyroidism of this type. Two of these were in infants 
with thyroid glands of normal size. In a third patient a small difluse goiter developed at the 
age of 6 years and in a fourth a large nodular adenomatous goiter developed at 8 years. The 
latter patient was thyroidectomized. The entire gland showed marked hyperplasia and in 
addition contained numerous encapsulated neoplasms of pleomorphic structure. ‘This case was 
similar to those of four cretins with normal iodine uptake in whom huge nodular goiters 
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developed, which were described by Stanbury. All of our patients and those of Stanbury were 
either untreated or very inadequately treated with thyroid. It is probable that the failure to 
control the hypothyroidism led to excessive secretion of thyrotropic dormone, which caused 
hyperplasia and neoplasia. 

DISCUSSION 

Dr. Easier, Buffalo: [ would like to report two additional cases of hypopthyroid disease with 
normal or high I'*! uptakes, which appear to be similar to those described by Dr. Stanbury 
and Dr. Wilkins. These patients had typical clinical findings of cretinism. They were intolerant 
of thyroid in doses exceeding 0.15 gm. per day. Protein-bound-iodine determinations were less 
than 2 7 per 100 cc. However, in one patient the I'°! uptake was 38% and in the other it was 
45%. 

I believe that these patients should be distinguished from the typical cretin, not because there 
is any difference in their management, but because the basic mechanism of this hypothyroid 
disease would appear to be different from the usual cretin. Awareness of this fact, and further 
observation of this type of patient may give us important clues to the further understanding of 
thyroid metabolism. 

Dr. BenJAMIN Kramer, Brooklyn: I wonder whether [ missed it, but what were the 
protein-bound-iodine values ? 

Dr. Lyrr I. GarpNner, Syracuse, N. Y.: The discussion of this very interesting form of 
cretinism enables us to draw a worth-while comparison of the genetic mechanism involved in 
this condition with congenital sporadic nongoiterous cretinism. It would appear from the 
few patients now known to have goitrous cretinism that we are quite likely dealing with a 
genetic recessive trait, since there are usually several affected siblings in each family. On the 
other hand there is no evidence available to indicate that the congenital sporadic nongoitrous 
cretin represents any known type of Mendelian inheritance. There is an increased incidence of 
thyroid dysfunction in the relatives of patients with this latter variety of cretinism, as Dr. Childs 
and | mentioned earlier, but the exact genetic mechanism has eluded us. 

Dr. Ropnerr Cooke, New Haven, Conn.: The finding of a normal or increased mass of 
gland and normal radioiodine uptake would suggest possibly a rerouting of iodine into non- 
hormonal channnels. In these cases the comparison of serum-precipitable iodine to butanol- 
extractable iodine, which may be closer to the true serum-hormone level, might be of benefit. 

A few days ago such a difference was demonstrated by Dr. Crawford in cases of Hashimoto's 
struma. 

Dr. Lawson Witkins, Baltimore: [ wish to thank the discussants, particularly those that 
pointed out some shortcomings in our study which | was trying to supress here. 

I feel quite sure that if looked for, this type of hypothyroidism will turn out not to be 
exceedingly rare. This is a type of hypothyroidism quite distinct from the embryonic defect 
in development of the gland. It is exceedingly important to treat these patients adequately to 
prevent hyperplastic and perhaps neoplastic changes. 

Dr. Kramer, I regret very much that we do not have values for protein-bound-iodine on these 
patients. Unfortunately this determination was not being done in our institution at the time. 


Likewise, Dr. Cooke, it certainly is most important to study the plasma fractions of iodine in 


these cases. We wished to make such studies in the last case, but were just setting up the 
methods at that time. I hope we will have more cases and will be able to study the conversion 
rates of I'8!, that is the ratio of total serum I'!°!, protein-bound ['%!, and the butanol extract ['41. 

Another study which someone should have accused me for not mentioning is that which 
Stanbury made in regard to the ability of potassium thiocyanate to release unbound iodine from 
glands such as these. In Stanbury’s cases, at the end of 4 hours in most of the cases and in 
one case as long as 24 hours after the administration of radioiodine, potassium thiocyanate was 
adninistered and caused a marked release of the iodine from the thyroid glands. We tried this 
in several of these cases with negative results. The possible explanation of the difference in our 
results is that we were giving radioiodine intravenously whereas he gave it orally. Maybe that 
causes some difference in the binding. 

Dr. Talbot’s point about adolescent goiter is an interesting one. It is certainly quite true 
that the way to make an adolescent goiter decrease is to give thyroid. In many of these cases 


| 
a 
cy 
3 


a 


| 


SOCIETY TRANSACTIONS 339 


the enlargement causes so little trouble that we have not bothered to treat them. In some of 
the larger ones, we have treated them largely with the idea of improving the cosmetic effect, 
but it is certainly conceivable that it might be important to supress the gland with thyroid 
therapy from the theoretical possibility that such a gland might undergo some adenomatous or 
more serious type of change. - 

Dr. Gardner's paper the other day indicated that in the athyrotic type of cretinism there is no 
significant familial tendency. However, there are two other groups of congenital hypothyroidism 
in which there is a marked familial tendency. One is the type of hypothyroidism just discussed 
in which the child is born with a normal-size thyroid which is unable to synthesize the hormone 
In the other group which I did not discuss the child is born with an enlarged diffuse goiter 
—often two children in the same family—and mild degrees of hypothryoidism. [| do net know 
the cause of this, but perhaps there is some maternal influence acting on the fetus 


Insulin Requirements from Infancy to Adulthood of Children with Diabetes Mellitus 
in Good Control. Dr. Ronert L. Jackson and Dr. P. Tikumata Rao, lowa City. 


Analysis of data accumulated over many years from a group of diabetic children maintained 
essentially in physiological control yields important practical and fundamental knowledge of 
the disease. This presentation is concerned with the insulin requirements of such a group of 
diabetic children with the onset of disease at ages ranging from 1 to 15 years and the period 
of observation ranging from 3 to 20 years. 

A pattern of exogenous insulin requirements is found which is interrelated with growth and 
development. The average insulin requirement from infaney to adolescence increases slowly ot 
rapidly as a reflection of the growth pattern of the child. The insulin requirement of girls 
increases rapidly after 10 years, whereas the insulin requirement of boys increases rapidly after 
12 years, concomitant with their respective prepubescent growth spurts. Subsequently, the 
requirements gradually decrease and become more constant as growth decelerates and adulthood 
is reached. Marked increases are observed during periods of physical or emotional stress, but 
the requirement quickly returns to the usual pattern when the stressful situation is removed 

Severity of disease as reflected by the exogenous insulin requirement is not related to the 
age of onset of the disease in early childhood. Comparison of the insulin requirement of an 
individual patient in good control with the range of values found in a group of well-controlled 
diabetic children gives some indication of the severity of the child's disease 

Knowledge of the range of insulin requirement provides an objective means of evaluating 
factors which influence the insulin requirement and the degree of control and may be helpful 
in differentiating types of diabetes in children. The data give us a better understanding of 


the pathological physiology of the disease and suggest that juvenile diabetics are producing small 


but varying amounts of endogenous insulin, The findings are in keeping with the data in the 
literature on the amount of extractable msulin from the pancreas of diabetic and nondiabetic 
children and the insulin requirements of adult patients with total pancreatectomy. 

The study is based on the three-month-interval insulin and nutritional requirements of 48 
children under continuous observation in our clinic. These patients have maintained essentially 
physiological control of their disease, and at the time of observation were free from known 
infections and emotional disturbances. All subjects grew normally. Such factors as the age 
of onset of the disease, sex, body build, and the interval between time of onset of the disease and 


the beginning of adequate management are evaluated 


DISCUSSION 


Dr. GeorGe M. Guest, Cincinnati: I wish to congratulate Dr. Jackson on this important 
addition to our knowledge of juvenile diabetes. His careful compilation of data here presented 
offers a valuable basis for comparing observations similarly made on diabetic children treated 
in other clinics; and his design for statistical analysis will facilitate the work of all other 
investigators who wish to compare their data with his. 

Practices in diabetic management in our Cincinnati Children’s Hospital Clinic differ from 
those of the Lowa Clinic mainly with respett to the degrees of glycosuria deemed permissible 
and the day-to-day freedom allowed for variations in food intake. We agree, of course, that 
the maintenance of normal growth is the most important criterion of success, if a single one 
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can be chosen. On the basis of personal experience I concur with Dr. Jackson’s main conclusion, 
that increasing exogenous insulin requirements reflect growth patterns and are most closely 
correlated with increasing body weight. I believe that the average daily insulin dosage employed 
in our clinic corresponds clesely to the averages found by Dr. Jackson in his clinic among 
diabetic children of comparable age and duration of disease. Moreover, data I have collected 
from colleagues in a number of different centers indicate that no significant differences will 
be found between average daily insulin dosages employed in their respective clinics. As Dr. 
Jackson’s graphs demonstrate, there is a considerable span covered by individual variations 
above and below the mean daily dosage at advancing ages. I cannot subscribe to the suggestion 
that “the insulin requirement of an individual patient . . . gives an indication of the severity 
of the child’s disease.” Insulin requirements in individual children may vary greatly from time 
to time with changing conditions of intercurrent infection, emotional stress, hormonal imbalance 
at the time of puberty, etc.; such factors may temporarily influence insulin action and dosage 
requirements without necessarily affecting the status of the disease itself. 

It seems to me therefore unsafe to interpret any level of daily insulin requirements as an 
index of successful physiological control of the disease. 

Dr. Junttan D. Boyp, New Orleans: I would like to stress the value of the data which 
Dr. Jackson has presented and make three brief comments. 

The first point deals with the predictable increase of insulin need as a concomitant of growth. 
It is important that the physician who is treating the diabetic child be familiar with this 
increasing need and that he explain it in advance to the patient so as to forestall the thought 
that the patient’s diabetes is not being properly managed. We can expect insulin need to increase 
under standard conditions throughout childhood. 

Secondly, clear distinction should be made between the dose of insulin which the physician 
may prescribe for the patient and the amount of insulin actually needed by the patient to main- 
tain control of his diabetic state. The two amounts are not the same unless the criterion of 
dosage prescription is well defined and the degree of diabetic control is being measured through 
suitable laboratory procedures. The diabetic children from the Iowa studies have been treated 
with the objective of maintaining normoglycemia insofar as possible at all times; their insulin 
dosage therefore really portrays their true need under their current habits of life, as well as 
how such need can be determined with the means at hand. 

My third point is supplementary to Dr. Jackson’s report. In studies of similar nature, made 
by me about 20 years ago and dealing with a similar population of diabetic children, each child’s 
progressive insulin requirement was expressed in terms of body weight and the glucose equivalent 
of his diet. Using such individual curves, it was noted that the total daily insulin requirement 
tended to increase abruptly under presumably similar conditions of living, this change occurring 
about nine months before the growth curve showed the prepuberal acceleration, well in advance 
of physical evidences of approaching puberty. Insulin requirements then would remain high well 
into the period ef adolescence. Then the required dosage for a given dietary regimen would 
drop with equal abruptness from possibly 100 to 150 units to 35 to 40 units daily at a time when 
the patient had passed through the major physical and emotional adjustments related to adol- 
escence. The constancy of insulin need seems to reflect the stability of the tctal endocrine 
pattern of the patient, and through related mechanisms it may reflect the stability of the 
emotional set. 

Dr. Ropert L. Jackson, lowa City: I wish to thank Dr. Guest and Dr. Boyd for their 
discussion of our paper. In recent years Dr. Guest and I have had many discussions regarding 
the treatment of children with diabetes, and as our knowledge and understanding have increased, 
our differences have decreased. 

I fully agree that the insulin requirement itself is a poor index to the severity of the disease, 
and consequently I used the term hypoinsulinism rather than the severity of the disease. The 
severity of the disease is particularly reflected by the tolerance of the patient to slight variations 
in insulin dosage, dietary intake, and physical activity, which in turn is reflected by the blood- 
sugar level, the degree of glycosuria, and the incidence of insulin reaction. 

The most notable apparent effect of prolonged hyperglycemia is evidenced by the difference 
in response between patients who recently have become diabetic and those who have remained 
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glycosuric for some time before good control is attempted. The latter patients have a much 
narrower zone of stability and are definitely more difficult to control than patients whose disease 
was well controlled soon after the onset of the disease 

Patients who are maintaining a fair degree of control, that is, excreting minimal amounts 
of sugar in the urine, can grow normally. Normal growth does not preclude the development of 
degenerative changes, but when there is definite deceleration or stunting, degenerative changes 
develop earlier and progress more rapidly. Dr. Guest and I are interested in learning the truth 
and have little concern as to who is right and who is wrong. Long-term observations of our 
patients in varying degrees of control eventually should answer the question as to what con- 
stitutes adequate care of the child with diabetes mellitus. 


Hypothermia in the Diagnosis and Treatment of Congenital Cardiovascular Anomalies. 
Dr. SAMUEL KapLan, Dr. Janes A. Hetmswortn, Cincinnati, and Leranp C. CLark, 
Pu.D., Yellow Springs, Ohio. 


Infants and children with congenital cardiovascular abnormalities amenable to surgery are 
frequently in a poor general condition because of intractable heart failure or severe hypoxia 
These patients are denied specialized investigations and surgical therapy because of the pro 
hibitive fatality rate attending these procedures. Since anoxia is the underlying abnormal state 
in many of these infants, is seemed reasonable to attempt to decrease the oxygen requirements 
of the tissues temporarily while the special investigation or surgical therapy was being performed 
Reduction in oxygen requirement was accomplished by inducing a hypothermic state in these 
patients, 

In 23 infants between the ages of 1 to 10 months and in two boys aged 4 years, the rectal 
temperature was reduced to between 69 and 84 F. (20.6 and 28.9 C.). The procedures carried 
out consisted of the following: 13 angiocardiograms, 3 aortograms, 1 cardiac catheterization, 
2 ligations of patent ductus arteriosus, 5 aortic-pulmonary anastomoses, | pulmonary valvulotomy, 
and | closure of a ventricular septum defect. 

The method used to reduce the body temperature was to pack polyethylene bags containing 
ice around the patient. The time taken to reduce the body temperature to the above levels was 
from 18 to 80 minutes, the rate being more rapid in infants under the age cf 2 months 
After application of the ice bags, the initial fall of temperature was comparatively slow until 
a level of about 90 F. (32.2 C.) was reached, when it fell more rapidly. The temperature con 
tinued to fall for 3 to 5 degrees Fahrenheit after the ice bags were removed and then remained 
stable. When the diagnostic or surgical procedure had been completed, the patient was rewarmed 
by placing him in water at 104 F. (40 C.).) A normal temperature was attained in about 30 to 
60 minutes. In the majority of instances the temperature remained at normal levels after 
rewarming, but in two patients a pyrexia of 100 to 102 F. (37.8 to 38.9 C.) developed which 
lasted about 24 hours. 

The pulse and respiratory rates decreased as the temperature fell. Usually the pulse rate at 


normal temperatures was between 160 and 200 per minute and fell to between 60 and 80 pet 


minute at a temperature of 75 F. (23.9 C.). The respiratory rate also fell from between 40 and 
60 per minute to between 16 and 30 per minute. Other findings during the hypothermic state 
were a decrease in intensity of cyanosis and a small fall of the blood pressure. The applications 
of ice bags did net produce irreversible changes in the skin, and muscle tone was unaffected 
The changes noted in the electrocardiogram were slowing of the heart rate and prolongation 
of electrical systole. A small amount of anesthetic agent was required during the surgical 
or diagnostic procedures, as the low temperature did not produce sufficient narcosis. Similar 
reduction in temperature was carried out in puppies, where, in addition to the above studies, the 
cardiac output was measured. 

These studies indicate that the temporary reduction of body temperature in infants and 
children with severe congenital heart disease considerably reduces the risk attending surgical 
procedures and specialized investigations. 


DISCUSSION 


Dr. Joun A. Bicter, Highland Park, Ill.: I want to congratulate the authors for their 
fine presentation, but I must state that I am somewhat awed by their courage. I don’t think 
that any of us know what the optimal body temperature is under varying conditions in infancy 
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and childhood. I do know that by reducing body temperatures less radically than in the instances 
reported, somewhat the same results can be obtained. We have found that if the body temper- 
gture is reduced to 9% to 95 F. at induction of anesthesia, one can carry on the opevative pro- 
cedure for an hour to an hour and one-half without zny more anesthetic. As soon as the 
body temperature rises to 97 F., anesthetic is again required. 

We have also observed that in those children in whom the body temperature was below 
97 I°., postoperative resuscitation was not necessary in the operating room. I am talking about 
the very ill cardiac patient and other serious intrathoracic surgery patients. Postoperative 
resuscitation was frequently necessary when body temperatures were either normal or were 
somewhat increased. 

We have also observed that during anesthesia most body temperatures tend to rise, except 
in the infant under 6 months of age, when it tends to fall. I think that the whole question of 
hypothermia is going to require a good deal more investigation. We are all accustomed to 
thinking that all persons should have a normal temperature. Recently, [ have had two experi- 
ences with premature infants that were allowed to seek their own body temperature. The 
rectal temperature promptly dropped to between 89 and 91 F., and seemed to get along perfectly 
well, 

The same thing happened to two other infants 2 to 3 weeks of age brought to the hospital 
in a very severe state of malnutrition, and dehydration, with body temperatures of 91 F. Allowing 
them to maintain their own body temperature apparently had no deleterious effect. 

The term hypothermia covers a wide range of degrees between the accepted normal temper- 
ature and that point at which irreversible change incompatible with life takes place. Pediatrics 
will profit by further research on optimal body temperatures. 

Dr. Forrest H. Apams, Los Angeles: I would like to ask the authors three questions. 
One is whether or not this procedure of hypothermia might be used routinely in surgery of 
cyanotic heart disease. 

My second question is, has this type of anesthesia been used during other types of surgery? 
Likewise, has it been used in the treatment of other diseases that might benefit by lowering of 
the metabolic rate ? 

Thirdly, I would like to state that as to the effect of hypothermia on mentality, I believe 
some investigators using this technique have followed the patients with continuous electro- 
encephalograms and have found no abnormality when they recovered consciousness. I wonder 
whether or not the authors have made any tests to determine the effect on the psyche, in other 
words, whether patients have been tested psychometrically before surgery and after surgery. 

Dr. Heren B. Taussic, Baltimore: We have not had any experience in hypothermia ; 
nevertheless I am extremely interested in the work. On the other hand, we have not refrained 
from testing any children with angiocardiography or aortograms because we thought they were 
too critically ill. If we felt they might be benefited by operation, we have not withheld surgery. 

It seems to me that 1 death in 18 in dogs indicates that this treatment is quite as dangerous 
as the tests; indeed, I don’t believe our accidents are anything like as high as that. I am sure 
they were under 5%, and I think under 2% even in critically ill children. 

Dr. A. S. Navas, Boston: I would like to ask the authors how they manage to keep the 
body temperature at the optimal level once it has been attained. What do they do so that it 
does not go below the desired level? 

The second question | would like to ask is whether anybody has investigated tne effect of 
hypothermia on the tendency to thrombosis that presumably exists in these sick cyanotic children. 


Dr. Samuet Kapran, Cincinnati: I would like to thank all the discussers for their comments 
and will attempt to answer their questions in the order that they were asked. I believe there is 
a big difference between the induction of hypothermia and the prevention of hyperpyrexia. 
Some years ago, Dr. Potts was impressed by the not infrequent occurrence of pyrexia in children 
during long surgical procedures such as in the treatment of tetralogy of Fallot. He instituted 
measures to attempt to keep the body temperatures in the low nineties. On the other hand, 
the object of our study was to attempt to decrease the general metabolic rate and oxygen require- 
ments of the tissues by extreme hypothermia. 
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We have not used hypothermia routinely in all patients, since this is not necessary, as Dr. 
Taussig pointed out. There does remain, however, a group of patients who are so critically 
ill that in the past we have hesitated to carry out diagnostic or surgical procedures because 
of their prohibitive mortality. Angiocardicgraphy, for example, which is relatively innocous 
for infants and children whose cardiac status is fair, becomes hazardous in these critically ill 
children. We believe that the use of hypothermia in such cases has enabled the patients to 
survive. 

We have used hypothermia in only one infant with a noncardiac disease, i. e., with a tracheo- 
esophageal fistula. This patient’s defect was repaired successfully while his rectal temperature 
was 69 F. 

The intelligence and general neurological response of the patients have not been grossly 
affected, but the follow-up period has been short. Temple Fay used hypothermia in the treatment 
of neoplastic diseases in adults and children and, as far as | am aware, did not observe changes 
in the function of the central nervous system. 

It is difficult to estimate the optimum level to which the temperature should be reduced, but 
the measurements of the heart and respiratory rates and duration of electrical systole are helpful. 
When the heart rate is between 80 and 110 per minute and the corrected Q-T interval above 
0.42, the optimum temperature has probably been reached. When the cracked ice was removed 
from the patient, reapplication was usually not necessary, and some of the patients maintained 
a constant level of low temperature for up to two hours. We have not studied the problem 
of the increased tendency to intravascular thrombosis during hypothermia 


(To Be Continued) 
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Etiologic Factors in Sporadic Cretinism: An Analysis of Ninety Cases. [)k. Barron 
Cups, Baltimore, and Dr. Lyrr I. GARDNER, Syracuse, N. Y. 


Clinical data on 90 congenital sporadic nongoitrous cretins have been analyzed by the genetic 
statistical methods devised by Penrose and by Haldane. The Wilkins-Fleischmann series of 
cretins comprised most of the cases which were studied (J. A. M. A. 116:2,459, 1941). Much 
of the data was obtained directly from the parents or by questionnaire. Comparison was made 
with a normal control group of 78 families from whom comparable data were elicited. The 
findings were as follows: 1. There was a significant familial incidence of thyroid disease, not 


necessarily cretinism. 2. There was no unusual incidence of consanguinity, and only two cretins 


had cretinous siblings. The latter findings argue strongly against the condition being a simple 
Mendelian recessive trait. 3. There were but two Negro cretins, although more than two-thirds 
of the patients came from Maryland and the District of Columbia. 4. There was a tendency 
for the cretins to be the offspring of older, multiparous mothers. 5. The cretins were significantly 
heavier babies at birth than were normal babies, and a frequency-distribution curve of the 
birth weights showed a bimodality which suggested two groups of cretins, one with relatively 
normal weights and the other with much greater weights at birth. Comparison with maternal 
age indicated that the heavier babies were the product of older mothers. 6. There was no 
seasonal incidence of the disease. 7. The male: female sex ratio was approximately 1:2, a 
previously described observation. 
DISCUSSION 

Dr. Epona H. Soset, Cincinnati: I should like to ask Dr. Gardner whether he has data on 

the incidence of diabetes in the families of the cretins. In a much smaller series which Dr. 
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Nathan Talbot and I reviewed in Boston, we were impressed with the finding of as high an 
incidence of diabetes in the families of children with congenital hypothyroidism as of those with 
thyroid disease. 

Dr. Lyrr Garpner, Syracuse, N. Y.: When we compared the cretin group with the 
control group, there was no significant difference in any disease state that we investigated, except 
the ones mentioned. 


Diluting and Concentrating Mechanisms of the Kidney in the Premature Infant. Dr. 
L. CarcaGcno, Dr. I. Rupin, and Dr. Davin H. Werntraups, Buffalo. 


It is known that young premature infants are unable to concentrate urine to the same degree 
as adults. Several possible explanations have been advanced: (1) a lowered production, (2) 
a failure of the distal tubule to respond to the antidiuretic hormone effect, and (3) a lowered 
rate of solute excretion secondary to the lower glomerular filtration rate. 

We have tested these hypotheses in five premature infants weighing approximately 1,500 gm. 
and varying from 5 to 28 days of age. Serial determinations with mannitol loading were made 
at different ages. In our infants a 25% mannitol solution was used, raising the plasma 
osmolarity 50 milliosmoles above the initial plasma concentration. 


It was shown that (1) premature infants concentrate urine at high urine flows by reabsorbing é 

a constant amount of water (maximum value, 2 cc. per minute per 1.73 sq. meters), which is 
less than half that of the adult, and (2) at low urine flows the significant factor limiting water 
reabsorption is the low osmotic U: P ratio characteristic for the dehydrated premature infant 
of 2.49, but which approaches the adult maximal osmotic U:P ratio of 4.00 shortly after 
birth. It was also shown that these premature infants were able to dilute urine comparable to 
that of the adult. Since the osmolar clearance of premature infants is less than one-half that 
of adults, less water was needed to reduce urine osmolarity to comparable low levels. 


During mannitol loading, a rise in the creatinine: inulin ratio was observed from 1.18 to 
1.90. Inulin clearances rose about 75%, and creatine clearances showed a rise of 140%. In 
these premature infants, sodium and chloride comprised a higher percentage of the osmolar 
load than was seen in adults. Potassium excretion did not follow patterns similar to those of 
sodium and chloride. 


DISCUSSION 


Dr. Soromon A. Kaptan, Cincinnati: Dr. Caleagno and his co-workers are to be 
commended on this fine piece of work. Studies carried Gut in Cincinnati on older children have 
also suggested strongly that there is no relationship between the rate of glomerular filtration 
(the factor responsible in a large measure for the magnitude of excreted load in these experi- 
ments) and the presence of a concentration defect. 

The individual values for sodium excretion versus excreted load and chloride excretion 


versus load in older children and adults show some scatter, and I would urge that the values 
presented in this paper be compared statistically with the normal values before it is accepted 
that premature infants excrete larger quantities of electrolyte per unit of nonelectrolyte load than 
do older children, There is some doubt in one’s mind that there will be a significant difference 
between the two groups when chloride excretion is examined in this way. 
Dr. Henry L. Barnerr, New York: In regard to the question which Dr. Kaplan mentioned 
of rate of excretion of solutes in these small infants, I should like to ask whether or not it is 
true that these infants are excreting solutes at a rate below that which is achieved by most 
older children and adults. 
I should like to ask also whether this fact might explain Dr. MecCance’s observation that 
when loads of urea or sodium chloride were given to premature infants, instead of the urine 
flow increasing with a fall in total osmolarity, as in the adult, there is actually an increase d 
in total osmolarity, without much increase in the rate of urine flow. 
I am not sure whether Dr. Caleagno mentioned what type of milk his infants were receiving. 
This would affect their rate of solute excretion. 
Dr. Wittiam M. Wattace, Cleveland: I am probably very old-fashioned in my thinking, 
but I should like to ask Dr. Caleagno whether he could discuss the following for us. I was 
brought up to believe that, thermodynamically, it took as much work for the kidney to dilute 
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the urine as to concentrate it. It seems to me that he has just shown us that this is not true. 
I wonder whether he could tell us why we should or if we must get away from a therracdynamic 
interpretation of how the kidney works. 

Dr. Puitie L. CaAtcaGno, Buffalo: With regard to Dr. Kaplan’s first question, in calculating 
the load excretions, | think that I am fairly safe in saying that the solute excretions in premature 
infants are lower than those found in adults. Regarding the second point concerning the 
significance of excessive chloride loss, although the chloride data are not as striking as the 
sodium-excretion data, | think the tendency is in the same direction. Dr. Kaplan’s question is 
a good one, and it may be that chloride excretions fall within + 2 S.D. of the median line 
for adults. On the other hand, we have found, as | mentioned previously, that one patient whom 
we studied on two occasions did not show this tendency toward increased loss of sodium 
chloride. This greater loss of sodium per unit of load in the premature infant may be dependent 
upon variable circumstances in each infant. 

With regard to Dr. Barnett’s question about the differences in our data as compared with 
Dr. McCance’s, you will remember that his data showed the newborn infants responded with a 
rise of the urine osmolarity with hypertonic sodium chloride and urea solutions. | think the 
differences between the data of Dr. MeCance and our own may be that the babies studied by 
his group were not truly hydropenic. We proved to our satisfaction that the state of hydration 
of the body is an important factor in loading. A baby deprived of water for 12 hours and 
then given intravenous mannitol loading responded with a fall in the urinary osmolarity. 
After repeating the very same test and giving the baby 1 oz. (30 ce.) of formula two hours 
before we did this test, we found the urine concentration at this time to be low, and then the 
urine osmolarity rose with mannitol loading. We feel this indicates that the differences in the 
two responses could be explained by the state of hydropenia. 

With regard to Dr. Wallace's question involving the work in dilution and concentration, 
I believe that this concerns thermodynamic interpretations, and | am not certain that | am willing 
to accept the implications of such calculations at this time. 1 will leave it at that 


A Study of the Outcome of Pregnancy in Women Exposed to the Atomic Bomb in 
Nagasaki. Dr. James N. YaMaAzaki, Dr. STANLEY Wricut, and Dr. Puytiis Wricut, 
Los Angeles. 


A study was conducted in Nagasaki in 1951 to determinte the effects of the atomic explosion 
on fetuses in women who were in Nagasaki on Aug. 9, 1945. The outcome of pregnancy in 
women who were within 2,000 meters of the hypocenter is compared with that of a control group 
at 4,000 to 5,000 meters at the time of the atomic bomb explosion. Among the mothers within 
2,000 meters in whom “major” signs of irradiation damage developed, the fetal and infantile 
mortality and morbidity was 69%. In contrast, the over-all mortality and morbidity of the 
fetuses and infants in the group without “major” irradiation signs within 2,000 meters and the 
control group were 10% and 6%, respectively. The mean height and head circumferences of the 
children born to the mothers with “major” irradiation signs were significantly smaller than those 
of the children in the control group. The evidence suggests that irradiation, either directly to 
the fetus or indirectly as a result of its effect on the maternal tissue, was of considerable 


importance in determining the outcome of the pregnancy. 


DISCUSSION 


Dr. Ropert MILver, Rochester, N. Y.: lonizing radiation from the atomic bomb produces 
the same qualitative effect as ordinary x-rays do. For those experimentalists interested in the 
effects of x-rays, the experience at Nagasaki and Hiroshima provides an opportunity to support 
the validity of their data obtained from laboratory animals. This paper does offer such support. 
So do other studies on cataracts, leukemia, hypoplasia of the dental enamel, ete., which have been 
carried out in Japan. These reports help to discredit some of the discreditors of radiobiologists. 

The contentions of these investigators are of interest to the clinician, especially the 


pediatrician, not only because he can understand what has happened to the Japanese children 
but because he can understand perhaps a little better what might be happening in a lesser way to 
children as a result of the use of x-ray in routine medical practice. 
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Dr. Wright’s study illustrates that new diseases do not occur as a result of radiation exposure, 
but only a change in the incidence of illness takes place. This indicates that the cause-and-effect 
relationship of x-rays and illness can be determined only by a measurement of the incidence 
of disease, and not by the strangeness of the disease. P , 

The title of the paper includes the phrase “the outcome of pregnancy’; the outcome of 


pregnancy, the child, may not show the defects induced by radiation until the outcome of preg- 


nancy grows to adulthood, when infertility is recognizable, a possible consequence as suggested 
by experiments on mice. Premature aging is another potential sequela of irradiation as shown 
by animal experimentation. lurther study of the Japanese survivors may show this change. 
The outcome of pregnancy may be a person with defective germ plasm. Experiments on fruit 
flies and mice indicate that this abnormality may take generations to show itself clinically. 
So all the diseases involved in the outcome of pregnancy may not be known for many years. 

Dr. Cart H. Smitu, New York: I should like to know whether there was an opportunity to 
follow the children of exposed mothers for any appreciable time to determine the development of 
major blood disorders involving one or more of the principal cell series. If so, were they related 
to a particular period of pregnancy ? 

Dr. STANLEY Wricut, Los Angeles: Hematological observations were made on all three 
groups of children, and there were no significant differences among any of the groups. 

With respect to the trimester of exposure, we could not find any significant difference, 
whether the exposure had been in the first, second, or third trimester. There was some 
suggestion that neonatal and infant deaths were somewhat increased if exposure occurred in the 
latter part of the second or third trimester in the group with “major signs”; however, these 
results were not significant. 


Dye-Dilution Curves and Cardiac-Output Determinations in Newborn Infants. Dr. 
Kiara J, Prec, and Dr. Donatp E. Cassets, Chicago. 


The pattern of dye-dilution curves and the cardiae output was studied in 28 healthy newborn 
infants during the first 48 hours of life by the method of Wood and his associates. A Brush 
recorder was used in conjunction with a Wood earpiece oximeter for the continuous recording 
of the dilution pattern of Evans Blue Dye (T 1824) following the injection of this dye into 
the umbilical vein. The amount injected varied between 0.4 and 0.5 mg. per kilogram of body 
weight. The umbilical vein was chosen for the injection because it permitted infants to be 
studied under ideal basal conditions while asleep and while breathing 100% oxygen. Blood 
samples (5 cc.) were drawn before and after injection of the dye, and a Coleman spectrophoto- 
meter was used to determine the amount of dye in the latter. The values obtained were used 
to determine the mean concentration of dye during its initial passage through the ear, and the 
cardiac output was then calculated by the Hamilton formula. 

Four different types of dye-dilution curves were observed in these infants. Two of these 
were considered to be normal curves which differed in contour because of higher and lower 
cardiac outputs. The other two types are definitely abnormal in shape. One had the appear- 
ance of curves associated with left-to-right shunts and was characterized by a relatively small 
peak concentration and prolonged disappearance time. The other type was composed of a 
small shallow primary curve followed by a much deeper recirculation curve. Only 36% of 
all infants studied had normal curves, and these occurred most frequently in infants older than 
15 hours. In contrast, most abnormal curves were found in infants under 15 hours of age. 
These abnormal curves were probably caused by an open fetal channel, most likely a patent 
ductus arteriosus. Our findings suggest that the ductus arteriosus does not close immediately 
after birth, but may remain open for as much as 15 hours or longer. The cardiac ouput and 
cardiac index were calculated in infants with normal dye-dilution curves. The mean value for 
cardiac output was 540 ce., which is in close agreement with values estimated by a number 
of investigators on the basis of theoretical considerations. The mean cardiac index was 2.5. 


DISCUSSION 
Dr. Netson Orpway, New Orleans: 1 am much intrigued with the explanation of the 
probable left-to-right shunt which exists in the first few hours of life. While the situation 
is by no means anatomically comparable to that which was reported here two years ago in 
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transposition of the great vessels, in the latter the classic form of shunt appears to be from 
left to right through the foramen ovale, even though at postmortem examination the foramen 
ovale appears anatomically normal. I wonder whether also in normai infants the shunt could 
not occur from left to right in the newborn period. 

I wonder if Dr. John Lind is in the audience and would care to comment cn this paper, 
based on his observations of dye flow. 

Dr, Kiara J. Prec, Chicago: | was greatly interested in the comments about the angio 
cardiographic findings in newborn infants. We would have liked to do angiocardiography our 
selves but found it impossible to do on healthy infants because of the inherent risk of the 
procedure and therefore the necessity of getting permission from the parents 

As far as the left-to-right shunt through the foramen ovale is concerned, we thought this 
was unlikely because of the magnitude of the shunt found in these infants. Judging from out 
experience with older children with congenital heart disease, left-to-right shunts which give 
rise to this type of curve are always shunts of a larger degree. Because of the position of 
the valvular fold guarding the foramen ovale and the relative pressure relations of the right 
and left auricles generally assumed, we thought it unlikely that a large shunt through the fora 
men ovale could occur under normal conditions. However, we may be entirely wrong about 
this 

In regard to a right-to-left shunt through the foramen ovale, we have found some evidences 
for this toc. In a few of the normal curves the appearance time of the dye was between one 
and one and one-half seconds. Such a short time between injection of the dye into the umbilical 
artery and its appearance at the ear seems only possible if the dye did not go through the 
lungs, so that apparently most of the dye went through the foramen ovale to the periphery 

As far as the follow-up of individual infants goes, we are unfortunately unable to repeat 
injection of Evans Blue Dye (T 1824) in amounts necessary to obtain satisfactory curves. 
This dye stays in the circulation for over a week, and repeated injection would make the infant 
blue, which would be difficult to explain to the parents of a healthy newborn infant 

Dr. Forrest H. Apvams, Los Angeles: I believe the implication as the result of this 
work would be that the method could be used in studying heart disease in older infants and 
children. Have the present authors made such studies, and if so have longitudinal studies been 
made in the same patient over a period of days, months, or years? 

I should also like to know how accurate the authors feel the method is in determining 
the actual amount of shunt. 


Studies on Immunity to Streptococcal Infections in Man. [rk Lewis \W. WaNnna- 
MAKER, Cheyenne, Wyo., Dr. FLloyp W. Denny, Dr. Wittiam D. Perry, Dr. ALAN 
C. Srecev, and Dr. CHARLES H. RAMMELKAMP, JR., Cleveland 


Antibody to the type-specific M protein has been shown to be responsible for immunity 
to streptococcal infections in animals, but its importance in men has not been determined. The 
present study was designed to evaluate the role of type-specific bacteriostatic antibodies im man’s 
resistance to infection with homologous and heterologous types of streptococci, 

The spread of Group A streptococci was closely followed among population groups totaling 
131 persons in whom type-specific antibodies had previously been determined. The risks of 
acquiring streptococci were compared in persons with and without specific antibody to each 
type. The presence of type-specific antibody did not seem to influence the transitory 
acquisition of streptococci of the same type. Such acquisitions occurred in 23% of men with 
specific antibody to the type acquired and in 21% of men without specific antibody to that type. 
In contrast, the persistence of organisms and the incidence of clinical and subclinical infection 
were strikingly influenced by the presence of type-specific antibody. Parasitism or infection 
occurred in 13% of persons without specific antibody to the type acquired and in only 2% 
of persons with such antibody (7? = 0.001). The presence of type-specific antibody had no effect 
on either acquisition of or infection by heterologous types of streptococci. 

These observations not only indicate that immunity to streptococcal infection in man is 
chiefly type-specific in nature but also demonstrate that there is little heterologous immunity 


If a polyvalent vaccine can be devised which results in the development of type-specific anti 


bodies, it may prove useful in the prevention of streptococcal infections. 


, 
A 
‘ i 
Re 
Bike 
Pes 


AMERICAN JOURNAL OF DISEASES OF CHILDREN 


DISCUSSION 


Dr. Atrrep L, Frorman, New York: I think that the presence of streptococci in the 
throats of patients who have circulating homologous antibody is interesting. It might be 
pertinent in this connection to recall. studies done by Francis a number of years ago with 
antibodies to Hemophilus influenza type A. He showed that the titer of influenza antibody in 
the nasal secretions was approximately one-tenth to one-twentieth that found in the circulation. 
I should like to know whether such quantitation was done in the present study. 

Dr. Francis F. ScuwentKer, Baltimore: One of the problems in epidemiological work 
on streptococcal infections has been our inability to prove that a person has actually had an 
infection due to the particular strain or type isolated from the throat. This paper has given 
information that it is now possible to do this. In our work at the Bainbridge Naval Training 
Station in the last war we attempted to show type-specific immunity by the use of complement 
fixation tests using purified antigens. We found that the sera of adults reacted to many 
different M proteins. On the other hand, the sera of infants generally failed to react. We 
interpreted this as evidence that a person develops immunities against these types by successive 
infections with various types of streptococci. 

My question to Dr. Wannamaker is whether he considers such type-specific immunity to be 
long-lasting. Our opinion was that it was relatively short—a matter of several months. 

Dr. Horace L. Hones, New York: I should like to ask Dr. Wannamaker a question 
on a point which was not made clear because he was pressed for time. I should like to know 
whether the soldiers were examined before their group got together, or whether they were 
studied after they had been together for a long time. It seems to me that if he demonstrated 
antibody in these men as they came together, rather than after they had been passing streptococci 
around for a while, his evidence would be strengthened. If it were not done in this way, 
he may have selected people who were immune on some basis other than type-specific antibody. 

Dr. Lewis W. WANNAMAKER, Cheyenne, Wyo.: I should like to thank the discussers 
for their comments. In answer to the first question, we have not tried to demonstrate the 
presence of type-specific antibodies in the secretions of the nose or throat. To my knowledge, 
that has not been attempted. We did try to quantitate their level in the blood, but it is 
difficult to do precisely, and the best one can do is to say that a lot of antibodies, or very few, 
or none are demonstrable. 

In answer to Dr. Schwentker’s questions, some of these persons did have antibodies to more 
than one type of Streptococcus, but the risks were calculated independently for each type. 

With regard to his question as to the duration of these antibodies, the evidence is not 
conclusive. However, our experience over the past five years has indicated that in many 
instances these antibodies last for a fairly long period of time—prebably a matter of years. 

In answer to Dr. Hodes’s question, persons in the population at risk were classified by type 
according to the initial presence or absence of antibodies to this type. At the beginning of 
the study cultures were done by the Pike technique three times during one week to make 
sure that the men were not harboring streptococci at this time. 


Excessve Intake of Vitamin A During Pregnancy as a Cause of Congenital Anomalies 
in the Rat. Dr. Stpney Q. ConLtan, New York. 


During the course of an investigation of the toxicity of vitamin preparations it was noted 
that abnormal offspring were produced when large amounts of vitamin A were fed to a 
pregnant rat. Preliminary data of an investigation undertaken to study this phenomenon is 
presented. 

Mature female rats of the CF Wistar strain weighing 150 to 200 gm. were mated to males 
of the same strain. The experimental groups were fed an aqueous preparation of vitamin A 
containing 50,000 I. U. of vitamin A per cubic centimeter dispersed in a sorethytan-monooleate- 
and-water diluent. Control groups were fed an equal volume of the diluent. All feedings 
were by intubation, and pregnancy was allowed to continue to an estimated 21-day gestation. 
Offspring were delivered by section and immediately fixed in formalin for subsequent inspection 
for gross abnormalities and histologic study. 

A marked decrease in the ability of pregnant rats to carry litters to term resulted when 
35,000 I. U. of vitamin A was given daily from the 2d, 3d, or 4th to the 16th day of gestation. 
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Of 100 mated rats in the vitamin-A-fed group, 10 carried litters to term, a successful pregnancy 
rate of only 10%; whereas in the control group of 50 diluent-fed mated rats, 44 carried litters 


to terms, a successful pregnancy rate of 88%. 


Of much greater significance was the incidence of congenital anomalies in the litters of the 


vitamin-A-fed group. Of 74 offspring obtained in !0 litters, 39 exhibited a gross anomaly im 
the development of the skull and brain which can best be described as an “exencephaly.” 
Through a defect in the skull cf varying size most of the forebrain was extruded to the 
surface of the head. Other anomalies, such as cleft palate, macroglossia, shortening of the 
mandible and maxilla, and gross eye defects, were also observed either alone or associated with 
the cranial deformity. Statistical incidence and detailed morphology of these malformations 
await histologic study. 

In order to ascertain the minimal daily vitamin-A intake and the critical time of administra- 
tion necessary to induce gross anomalies, several experiments were undertaken varying beth 
the dosage and the period of vitamin-A intake during gestation. The results of this investigation 
would indicate that 25,000 1. U. of vitamin A fed daily to pregnant rats from the 7th to the 
10th day of gestation will produce a consistently high incidence of gross abnormalities. In 
the control animals, 70 mated rats yielded 557 young, none of which exhtbited any gross 
abnormality. 

Though it is not intended in view of species and dose differentials to relate these observa- 
tions to human malformations, the long-term results of these experiments with vitamin A, as 
well as the projected study of the other vitamins, either singly or in multiple preparations, 
may dictate more caution in the indiscriminate use during pregnancy of vitamin supplementa 
tion far in excess of human requirements. 


DISCUSSION 

Dr. Joser WaRKANY, Cincinnati: | am very happy about these experiments. They seem 
well controlled and clear cut, and | cannot see any fault in them. 

May I ask one question? Has Dr. Cohlan any idea as to whether or not the vitamin A 
gets through the placenta? 

Dr. Puitie RotHMAN, Los Angeles: In view of the evidence that increased vitamin A 
stimulates the cells of the choroid plexus to produce an excess amount of cerebrospinal fluid, 
I wonder if Dr. Cohlan examined the choroid plexus and if the cells were hyperplastic. 

Dr. Stipney Q. Conran, New York: I should, of course, first like to thank Dr. Warkany 
for his very kind remarks, inasmuch as this problem has interested him for many many more 
years than I have been working on it. 

As far as the first question about the choroid plexus is concerned, the histological study 
of our specimens is not yet available, and we expect in the future, of course, to report upon 
what we find in the various organ systems. 

As for transplacental vitamin A, several years ago, in collaboration with Dr. Lewis, we ran 
an experiment in humans, in which we found that very very large amounts had to be given 
to the mother just before delivery to produce any significant rise in the newborn infants. 

[I am now working on a project of transplacental vitamin transfer, and | have found that 
with doses as given there is an appreciable increase in the vitamin-A content of the entire 
fetus, which increases as the fetus grows older. In other words, in the 8, 10, or 12-day fetus, 
there is hardly any increase, in spite of the fact that large amounts are given. But as the fetus 
gets older, I am able to detect a quantitative increase in the transfer of vitamin A from the 
mother to the fetus; but in spite of this, it is very very small. The entire fetus picks up 
approximately 6 to 7 units of vitamin A after the mother may have been given over a period 
of time well over 200,000 units. 


The Association of Escherichia Coli Serogroup 0111 with Two Hospital Outbreaks 
of Epidemic Diarrhea of the Newborn in New York State During 1947. Dx 
Erwin Neter, Buffalo, Dk. Ropert F. Korns, and Dr. Ray FE. Trussecr, Albany, N. Y. 


The association of certain serogroups (0111, 055, 026) of Escherichia coli with epidemic 
diarrhea of the newborn and infectious gastroenteritis of infants has been established by British 
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investigators since 1945. In the United States, these organisms have been isolated from patients 
with epidemic or sporadic diarrheal disease since 1950. This report summarizes the results 
of an epidemiological and bacteriological study of two hospital outbreaks of epidemic diarrhea 
of the newborn which occurred in two cities in New York during 1947, 

The first outbreak took place between July 29, 1947, and Aug. 29, 1947, and involved 57 
recognized cases (fatality rate 31.6%). The second outbreak occurred from the end of 1946 
to October, 1947, and involved 33 (2.9%) of 1,118 full-term infants and 27 (31%) of 87 pre- 
mature infants, the fatality rates being 6% and 37%, respectively. Fecal specimens from seven 
patients (five fatal cases) were kept frozen at a temperature of —40 to —70 C. for five years. 
sacteriological examination in 1952 revealed that all specimens harbored Esch. coli O111 and 
that this serogroup represented more than 95% of all coliform colonies obtained on primary 
plating. Attempts by two of us (R. F. K. and R. E. T., in collaboration with I. Gordon and 
H. S. Ingraham) to reproduce the illness in human volunteers by feeding these same fecal 
specimens from both outbreaks were unsuccessful. It is concluded that in the United States, 
as in Great Britain, Esch. coli serogroup 0111 was associated with at least two outbreaks of 
epidemic diarrhea of the newborn as early as 1947, 

A study of a third and mild outbreak was made in a maternity hospital on Oct. 28, 1948, 
on six infants with diarrheal disease and on eight healthy infants and revealed that none 
harbored any of the above mentioned serogroups of Esch. coli in the feces. Esch. coli was 
present, but no single serogroup was common to all infants or even to all ill children. 

The hemagglutination test for the demonstration of Esch. coli antibodies will be described 
and its sensitivity compared with the conventional bacterial agglutination test. 


The Treatment and Prevention of Epidemic Infantile Diarrhea Associated with 
Escherichia Coli 0111 by the Use of Chloramphenicol and Neomycin. Dr. Warren 
and Dr. Bertua WaAtNERMAN, Columbus, Ohio. 


This report deals with the results of antibiotic treatment of patients involved in an outbreak 
of infant diarrhea in the wards of a general children’s hospital. The outbreak lasted two 
months, involved 27 infants (6 infants acquired their infection outside the hospital and 21 
acquired intrahospital cross infections) and was associated with the presence of a specific 
serotype of Escherichia coli (O11, 8.) in the stools. The disease was characterized by its 
great severity in the very young infant, by a tendency to clinical and bacteriologic relapse, 
and by its high contagiousness. 

Cross infection was common. Of exposed babies in the diarrhea unit, 58% of those below 
2 months of age, 35% of those 2 to 5 months of age, 14% of those 5 to 12 months of age, 
and none of those 1 to 2 years of age acquired the infection. The reason for the great trans- 
missibility probably lies in the preponderance of the pathogens in the stools. Nine of the adult 
hospital personnel became asymptomatic carriers, including the three porters who cleaned rooms 
in the affected wards. 

The recognition of Esch. coli 0111 in stool cultures depends on the trial agglutination on a 
slide with rabbit serum prepared against the live organism. Consequently, one must be aware 
of the possibilities of the infection and look for it specifically to detect. it. 

Treatment of the patients with chloramphenicol was effective early in the outbreak in 
reducing the toxicity of the disease and in limiting the duration of the diarrhea, but in treated 
patients there was often an emergence of chloramphenicol-resistant strains of organisms. An 
attempt to prevent the spread of the epidemic by prophylactic administration of the drug failed, 
and in nearly every instance the organism recovered from these cross infected patients was 
chloramphenicol-resistant. 


Neomycin was equally effective in the treatment of patients with the disease and was 
followed in no instances by emergence of neomycin-resistant strains of organisms. The out- 
break ceased rather promptly when all patients were treated with neomycin and when adult 
hospital personnel who were found to be carriers of the organisms were discovered and also 


treated with neomycin. In contrast with reports of other outbreaks of diarrhea associated with 
this organism, our mortality was zero. 
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DISCUSSION 


Dr. Rosert Kein, Pittsburgh: We have had clinical experience similar to that described 
by Dr. Wheeler. We have had 41 children with this organism cultured from the stools; 20 
had no clinical symptoms. We have been singularly unimpressed with the results of treatment 
with chloramphenicol, polymxin, and in one case oxytetracycline (Terramycin) 

The organisms disappear from the stool, but we see no effect on the clinical course, and the 
number of relapses seems to be about the same. The length of time in the hospital hasn't 
varied, Some of our children have got well and apparently have not had relapses over a period 
of a month or so, even though they still had the organism in their stools 

We produced a very neat outbreak in a small nursery when we sent one of our patients 
to that nursery just before the outbreak occurred on our regular infants’ floor. We had 10 
newborn infants, who comprised the whole nursery admitted to our service, all with this 
organism, four in the nose and throat, and all in the stools. We have had no experience with 
neomycin. We had three deaths among the 10 children in the newborn nursery, 

Dr. Horace L. Hopes, New York: First, | should like to say that we are very much 
indebted to Dr. Wheeler and Dr. Neter. They have accomplished two things which have 
done a great deal to clarify a rather confused picture. One has to do with the antibody tech 
nique. [ think it is worth noting that the English workers have failed almost entirely to 
show an increase in the titer of antibody among infants presumed to be infected with the 
types of Esch. coli bacilli under consideration. The other observation cf great importance 
is their demonstration of the fact that when these cultures were fed to infants, some cases of 
diarrhea were produced. 

There are a number of questions still remaining. In considering the whole story of the 
evidence concerning the role of Esch. coli in the production of diarrhea since Theobald Smith's 
experiments with calves, in 1923, it seems to me fairly certain now that at least some types of 
these organisms can and do produce diarrhea and epidemics of diarrhea. One of the unanswered 
questions concerns the point that there have been only 4 types under suspicion of producing 
diarrhea out of 111 or so possible types. 

Another curious thing has to do with the production of this type of diarrhea in newborn 
infants. It implies that antibody from the adult does not get over to the newborn infant 
in great quantities, or that there is no such antibody widespread in the adult population, perhaps 
because it is transient. 

I think that experiments which we are now conducting dealing with the presence of antibody 
in gamma globulin and in the blood of mothers as compared with their newborn infants may 
yield interesting data on this point in the next year or two. 

Dr. Wheeler certainly did obtain better results with neomycin than he did with chloram- 
phenicol, but I don’t think that he meant to imply that this will always be the case. I believe 
that in vitro sensitivity tests should be set up when we are dealing wih these organisms, because 
we shall probably find that there is great variation in sensitivity among various strains of Esch. 
coli to particular antibiotics. 

Dr. STEWARD CLirFoRD, Brookline, Mass.: | am disturbed by the epidemiological implica 
tions of Dr. Wheeler’s paper. The spread of this organism implies that there has been a contact 
between the rectum and the oral cavity. I should like to ask if Dr. Wheeler was satisfied that 
major routes for the spread of infection had been blocked; were the formulas terminally 
sterilized by autoclaving, were approved methods of hand antiseptic used, and were masks 
used by the staff caring for these babies ? 

Dr. NELtson Orpway, New Orleans: Dr. Klein, in commenting on these papers, pointed 
out that in his experience, if I interpret him correctly, approximately half of a nursery popula- 
tion that harbored these organisms had the disease. 

I raise this point, which is also in line with Dr. Clifford's comment, because, for the past 
several years, Dr. Watt and his workers have been following the intestinal flora of premature 
infants in our large nurseries in Charity Hospital of Louisiana at New Orleans. 

During these years we have been fortunate enough not to have had anything which might 
be called epidemic diarrhea of the newborn. There have been occasional sporadic cases of 
diarrhea. During all this time, there is an ebb and flow of organisms which seems to be char- 
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acteristic for the particular period. Proteus, for instance, begins to appear, then becomes the 
predominating organism in infant stools, and then subsides and its place is taken over by 
Pseudomonas or a paracolon type, and this sort of ebb and flow continues without any relation- 
ship to the preseyce of these sporadic cases of diarrhea. f 

Is it possible that the O111 is doing this? If, for tustance, we had had an attack of epidemic 
diarrhea of the newborn during one of the phases of prevalence of Proteus, it might have been 
tempting to say it was Proteus which was causing the attack. 

Incidentally, we think our technique is reasonably good, and yet the anus-to-mouth contacts 
suggested must, of course, exist with us. It is interesting that the longer an infant stays in 
the premature nursery, the more likely he is to show in his stool culture what we call the 
typical organism of the moment. 

Dr. Myron E. Weoman, Washington, D. C.: [ should like to comment on the matter 
of the ease of identification of these organisms. Some of the studies which have led to a better 
understanding cof the broad epidemiology of shigellosis and salmonellosis depended on prompt 
identification of suspected organisms from the original culture plate. The most. striking 
errors resulted from failure to pick enough colonies for the further identifying procedures. 
In picking coli colonies, furthermore, one does not have the advantage of the primary color 
differentiation on the basis of lactose fermentation. 

Has the practicability of identifying these strains of coli organisms been measured against 
the effort needed if one were reviewing a great many plates such as is necessary in a community 
epidemiologic survey? For example, Dr. Wheeler mentioned adult ward helpers in whom the 
organisms were discovered; how many colonies had to be investigated on each plate to detect 
these presumed carriers? In some of our studies in New Orleans there has been a direct and 
continuing relationship in that the more colonies picked, the more plates eventually positive 
for coli 0111. To make deductions concerning the significance of presence of these organisms, 
it will be necessary to culture family contacts and supposedly normal persons in large number. 
In view of the variability of per cent positive according to numbers of colonies picked, is the 
technique presently developed both feasible and practical in this sense ? 

Dr. RoLanp B, Scort, Washington, D. C.: I have two questions in regard to the adult 
carriers who worked in the newborn area. Were they initially contaminated by the infants 
with the organisms under study or vice versa? How do you explain the apparent inconsistency 


between the asymptomatic carrier state in some of the personnel (nurses, porters, etc.) and the 
development of diarrheal symptoms in other adults who were fed the same micro-organisms 


experimentally ? 

Dr. Erwin Neter, Buffalo: | am very grateful to the discussers, and I will try to answer 
a few of the problems very briefly. 

Dr. Hodes made some very important comments. Why only four serogroups of Esch. coli 
have been associated with epidemic diarrhea remains a moot question. It is likely that other 
serogroups may be encountered in the future which are associated with this disease. In turn, 
we may ask the question why only a few types of Group A hemolytic streptococci have been 
found to be associated with glomerulonephritis. It is obvious that as yet we do not know the 
mechanism by which one and not another serogroups of Esch, coli may be capable of producing 
diarrheal disease. It is equally clear that the characteristics, such as lactose fermentation and 
indole formation, which enable the bacteriologist to differentiate between salmonellae and 
escherichiae are mainly indicators for identification rather than the factors which determine 
pathogenicity. 

Regarding the presence of Esch. coli antibodies in the population, we have examined, by 
means of the Esch. coli hemagglutination method, a large number of serum specimens from 
adults and children and have found group-specific Esch. coli hemagglutinins in the majority 
of sera. The question arises as to whether or not there is a transplacental transfer of these 
antibodies and whether the presence of such antibodies is related to resistance to infection with 
the homologous serogroup of Esch. coli. In outbreaks of epidemic diarrhea of the newborn 
infant, not all exposed infants acquire the disease. Studies are now in progress to elucidate 


this question. 
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The question has been asked whether Esch. coli O111 is just an indicator for the spread of 
micro-organisms in nurseries or families without being an etiological agent. The evidence 
suggesting that this serogroup of Esch. coli is at least partly responsible for the disease is as 


follows: 1. In a given epidymic, this serogroup is present in the majority of affected infants. 


2. The serogroup is usually the predominant coliform organism in the feces of such patients. 
3. This serogroup of Esch. coli is but rarely found in healthy infants, children, and adults. 4. 
It has been shown that feeding of this serogroup of Esch. coli to infants and adults may produce 
diarrheal disease. 5. After ingestion of large numbers of Esch. coli of a serogroup associated 
with epidemic diarrhea of the newborn adults develop specific bacterial agglutinins and Esch 
coli hemagglutinins. Such an antibody response did not occur in volunteers who ingested large 
numbers of a “normal” strain of Esch. coli. We are now studying the hemagglutinin response 
of infants suffering from diarrheal disease associated with certain serogroups of Esch. coli 

It is likely that nurses do not readily acquire the infection even when exposed to these 
serogroups of Esch. coli, since adults appear to be more resistant than infants. Large numbers 
of Esch. coli were required in the studies of Dr. Ferguson to produce diarrheal disease in 
adult volunteers. 

Finally, regarding the identification of the serogroups of Esch. coli, thus far at least 
antigenic analysis is indispensable. We have been fishing from each specimen at least five 
typical Esch. coli colonies. It would be of great help if a differential culture medium were 
available on which “normal” serogroups of Esch. coli grow differently from those associated 
with epidemic diarrheal disease. Sorbitol agar may at least partly fill this need. 

Dr. Warren FE. WHEELER, Columbus, Ohio: | also wish to thank the discussers for their 
comments. It is obvious that this is not a cut-and-dried proposition, and long arguments 
could ensue between somebody who wanted to argue that this had no relationship to the 
diarrhea and those of us who have become impressed with it 

The thing that impressed me the most was, in our wards where we were conducting bac 
teriologic controls on our nondiarrheal patients, where we had negative cultures from some 
of those babies day after day that stayed healthy or stayed in a state recovering from their 
original diarrhea, to have the resident appear in our laboratory one morning and say, “My 
gosh, you have got a positive culture.” And they say, “The baby went to pot last night.” 
Sure enough, our culture on that particular day would be almost a pure culture of this 
organism. 

There is no doubt in my mind but what observing case after case of that sort where you 
knew beforehand that your cross-infected babies had been culturally negative and had become 
culturally positive at the same time that severe acidosis, dehydration, and diarrhea had really 
developed, is the most important line of thought in our operation 

Of the nine carriers, two were symptomatic. They did have diarrhea and upset stomach 
The rest of them were negative and asymptomatic. 

Dr. Scott, the carriers were located in the epidemic, and we presume they got the disease 
from the babies. In the first place, we have no way of telling how many babies were infected. 

In answer to Dr. Wegman's question, unless differential media are developed to high 
light these pathogenic colonies, it is going to be a big problem, because, although the freshly 
diarrheal baby may have a pure culture of these organisms in his stool, in the carriers, con 
valescent babies, and those babies under treatment with antibiotic drugs the colonies may be 
in the minority, but they are there. 

As to the number of colonies which should be investigated, we might say 15. Dr. Neter 
says five. It is a tremendous cost of serum and time to do that sort of thing, and it is not 
practical on a large scale. 

As for Dr. Clifford’s comments, I think they are the most pertinent of the lot, if. this 
organism is this prevalent in the stools, what kind of technique can you possibly develop 
to stop an epidemic when the majority organism in the stool is pathogenic? In our situation, 
our milk is autoclaved, and we tightened up on the technique the best we could. Our cross 
inspections continued to appear. Little babies seem to me to be far mere susceptible to the 
disease. They apparently require a smaller inoculum to develop it. For that reason, | think 
that prompt detection of these organisms and the reduction in the number of pathogenic 
organisms in the stools to practically zero should be a mainstay in the control of these outbreaks 
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Fetal and Adult Hemoglobins in Premature Infants with Observations on the 
Mechanism of the Anemia of Prematurity. Dr. Irvinc ScHuLMAN, and Dr. Cart 
H. Smitu, New York. 


The purpose of this investigation was to study the quantitative aspects of hemoglobin 
synthesis and hemoglobin degradation in premature infants, with particular reference to the 
implications of these changes in the pathogenesis of the anemia of prematurity. Since prenatal 
and neonatal life are characterized by the presence of two types of hemoglobin, fetal and adult, 
we were interested in the significance of both. 

As the initial phase of the study, the percentage of fetal hemoglobin in the cord blood of 96 
normal full-term infants was determined by the method of alkali denaturation. In full-term 
infants a wide range of initial fetal hemoglobin was encountered, from 54% to 89%, with a 
mean of 71%. Because of the wide span, it was decided to study only those premature infants 
with birth weights of 2,100 gm. or less. The group consisted of 33 babies of whom 2 were 
under 1,000 gm., 14 between 1,000 and 1,500 gm., and 17 between 1,500 and 2,100 gm. In the 
premature group the range of initial fetal hemoglobin percentage was much narrower, from 
68% to 89%, the mean at 82%. It was of interest that even the smallest infants had at least 
10% of the adult hemoglobin at birth, indicating that this type of hemoglobin probably begins 
to be formed before the third trimester of gestation. 

Studies of the changes in percentage of fetal hemoglobin with time indicate that a fairly 
uniform pattern exists in all weight groups. This consists of an initial period of 3 to 5 weeks 
during which the percentage of fetal hemoglobin falls very slowly, a second period of fairly 
rapid fall, and a third period when the rate of fall again decreases. The presence of significant 
amounts of fetal hemoglobin at 120 days, the normal life span of the erythrocyte, indicates that 
some fetal hemoglobin must be formed postnatally. Practically all fetal hemoglobin had disap- 
peared by 8 to 9 months in most cases. 

In order to discuss quantitative aspects of hemoglobin gain or loss, it is essential to know 
the blood volume. This datum is practically nonexistent for premature infants. Therefore, we 
determined the blood volume with Evans blue dye (T 1824) in 40 premature infants ranging 
in age from 1 to 94 days and in weight from 1,250 to 3,800 gm. The results indicated that 
the average premature infant begins life with a blood volume of about 110 cc. per kilogram of 
body weight and that this falls to about 75 cc. at 6 to 7 weeks of life, at which point it seems 
to remain. Serial studies in six infants in different weight groups indicated that this trend holds 
true for all. 

With knowledge of the blood volume, hemoglobin concentration, and fetal and adult hemo- 
globin percentages, it becomes possible to speak in terms of total body hemoglobin and _ its 
component parts of total body fetal and adult hemoglobins. It is also possible to describe 
changes in hemoglobin mass apart from those factors which affect hemoglobin concentration, 
such as rate of growth, hemodilution, etc. The data obtained in these investigations seem to 
allow the following conclusions : 

1. During the first 4 to 6 weeks of life in the prematurely born infant, there occurs virtual 
cessation of both fetal and adult hemoglobin synthesis. The duration of this period is inversely 
proportionate to the maturity of the infant. 

2. The initial red blood-cell population present in the premature infant has a decreased 
survival time, so that an element of increased rate of red blood-cell destruction is also a factor. 

3. The decreased hemoglobin synthesis plus the hemolytic element leads to a marked loss 
in total hemoglobin in the first 4 to 6 weeks. 

4. At 4 to 6 weeks there occurs a sharp sustained production of adult hemoglobin synthesis 
and, interestingly enough, a definite, though temporary, resumption of fetal hemoglobin synthesis. 
The establishment of adult hemoglobin synthesis leads to a gain in total body hemoglobin, so 
that the hemoglobin concentration levels off despite continued weight gain. 

5. It requires 14 to 16 weeks for the infant to regain the hemoglobin mass with which he 
was born. Thus, for this period of time more iron is available than is being utilized for 
hemoglobin synthesis, and added iron is not indicated. After this period, failure to supply 
additional iron leads to decrease in the rate of hemoglobin formation. 


6. Preliminary evidence indicates that the administration of transfusions may retard the 


spontaneous resumption of hemoglobin formation. 
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DISCUSSION 


Dr. Crement A. Smitu, Boston: I am very much interested in the blood volumes of the 
premature infants, which are the kind of data we have long awaited. 

We must remember that fetal heraoglobin is not of itself, as people have a way of believing, 
an inferior sort of pigment, or even perhaps a superior pigment. Thus, I don’t believe it has 
ever been shown that it has anything to do with a lack of resistance or hemolysis of red cells. 
It seems to be a characteristic of other proteins of the fetus that they are different from the 
adult form. Apparently there are differences between fetal and adult myoglobin 

I think fetal hemoglobin is a sort of label, identifying it as made by a fetus, or a baby that 
has recently been a fetus. It is interesting that the babies’ tendency to make a little fetal 
hemoglobin showed very nicely in Dr. Schulman’s material to parallel his tendency to make 
much more adult hemoglobin. I don’t want to start an argument, but should like to know 
whether Dr. Schulman gives his premature infants any iron before they are 6 or 8 weeks of age 

Dr. Wotr W. Zvuevzer, Detroit: I want to thank Dr. Schulman for this beautiful piece of 
work. The subject discussed has bothered everybody for a long time. At one time we had 


hoped to do it, to measure blood volumes of premature infants, but we found the technical 


difficulty too great for us, and I think it is a magnificent achievement to have done that 

I wonder if Dr. Schulman, in his discussion, would clarify his thinking as to the physiologic 
implications of his findings and whether he has any correlation with reticulocyte counts and bone- 
marrow activity. For some years it has been our feeling, on the basis of pathologic observa- 
tions, that the anemia of prematurity is really “physiologic” for the premature infant, if one 
can speak of anything physiologic in such an animal. In the presence of hemolytic processes, 
one finds a very marked reticulocytosis, in contrast to the older theory of marrow depression 
in the premature infant. 

I wonder whether Dr. Schulman has data to clarify that particular problem. The kind of 
data he has presented will perhaps give us the answer to the question as to whether we are 
justified and whether it is wise or unwise to use transfusions on premature infants routinely, 
and if so, at what level one should transfuse. 

Dr. KatHartne Dopp, Little Rock, Ark.: I should like to ask a practical question of Dr 
Schulman. Suppose your patients, instead of being nicely followed by public health nurses, 
disappear at the age of about 6 weeks up the creeks and into the swamps? Does it do any good 
to give iron intravenously to such patients, or is it useless unless you can catch them at this 
period? When we have premature infants, they are all right until we send them home. When 
we see them again many months later they have low hemoglobin values because no physician has 
seen them or given them any iron 

Dr. James A. Wotrr, New York: I should like to congratulate Dr. Schulman for his 
excellent study, and particularly for his use of blood volumes in order to determine the total 
hemoglobin mass in the anemia of prematurity. As far as I know, this is the first time that 
blood-volume studies have been made. [ should like to ask a question 

From Dr. Schulman's data, it would appear that the use of iron in the early days of the 
anemia of prematurity would not be indicated and that iron should be reserved for the period 
after 3 months of age. 

This has been a controversial question in the past, and there have been numerous opinions 
expressed. 

We have recently studied the effect of iron on the anemia of prematurity in the first three 
months when iron was given within a few days of birth. It would appear from that study that 
iron is effective in ameliorating but not preventing the drop in the red-blood-cell and hemoglobin 
levels that are expected in the untreated infant 

This is somewhat at variance with Dr. Schulman’s findings, and I wonder whether or not it 
might be explained by postulating that medicinal iron is used preferentially to tissue iron in the 
body—in other words, that it may form a labile pool of iron for bone-marrow us« 

I should also like to say that the use of transfusions, in our experience, has been the subject 
of investigation, and it would appear from our findings that transfusions are rarely needed for the 
premature infant, even the very small ones, unless there is a concomitant infection or some other 
clinical indication. 
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Dr. Artuur F. Apr, Durham, N. C.: With reference to the last discusser, it seems to 
me that the iron preparations must be better than in the late 1930's, because I never had any 
iron which could prevent the anemias of premature infants. 

I was always impressed with the eariy polycythemia and the drop in the red blood cells. 
It seems to me that you must consider the decreased number of cells as well as just the 


hemoglobin. 

Dr. Cuernorr, St. Louis: I should like to ask Dr. Schulman if he has had an opportunity 
to study any infants who have continued to produce very high quantities of fetal hemoglobin 
into the first and second years of life and whether the patterns are similar to those of the 


premature infants. 

Dr. Perrer KARLBERG, Stockholm, Sweden: Together with Dr. Mildred Stahlman, I have 
followed the total hemoglobin in about 30 full-term newborn babies during the first six to eight 
weeks of life. We have used a CO method, in which the CO concentration in the blood is cal- 
culated from the determined CO concentration in the alveolar air after equilibrium is established 
in a closed respiratory system. 

The total hemoglobin—the sum of the fetal and adult hemoglobin—in the normal newboria 
infant we have found to be about constant from the first week of life to the fifth or seventh week, 
after which time it starts to increase. 

From the total hemoglobin and the hemoglobin concentration we have calculated the blood 
volume. The blood volume starts to increase at approximately the second week roughly parallel 
with the baby’s increasing body weight. This should, at least partly, explain the so-called 
physiological anemia of the newborn infant as a dilution of the blood. 

In some of the cases, we have also determined the plasma volume with the E-vans-blue method, 
From the plasma volume and from the red-blood-cell volumes obtained from the total hemoglobin 
values, we have calculated the ratio between the mean body hematocrit value and the venous 
hematocrit value. The average value for this ratio was 0.82, which is about the same as Mollison 
obtained. In our studies this figure, however, tended to be somewhat lower in bloods with 
greater hemoglobin concentrations. 

| should like to ask if in the investigation presented the blood volumes are corrected for 
the difference between the mean body hematocrit value and the venous hematocrit value and 
if, in that case, a constant value has been used? If the ratio does change, as our results suggest, 
the use of a constant factor would cause blood volumes calculated from plasma volumes to be 
falsely high during the first few days of life as compared with those later when hemoglobin 
concentrations are lower. 

In addition to what I have said about the total hemoglobin during the first weeks of life, 
I should like to add that we have also started in Stockholm to study babies with high birth 
weight. In these babies, the total hemoglobin, instead of remaining constant, seems to decrease 
slightly during the first five or six weeks of life and then starts to increase. So we have found 
a negative relation between the slope of the total-hemoglobin curve (expressed as the angle- 
coefficient of the regression line) during the first five to six weeks of life on the one hand and 
the birth weight on the other. 

Dr. IrvinG ScHutMaAN, New York: I am delighted with all the discussion, and [ should like 
to thank everyone. 

First, in answer to Dr. Clement Smith, we certainly do not think that the fetal hemoglobin 
is the reason that the cells are destroyed more readily. As a matter of fact, we have submitted 
for publication a paper which denies the hypothesis that fetal hemoglobin, per se, is a determinant 
of erythrocyte longevity. We believe that the factor of cell size may be involved and, possibly, 
other factors which contribute to the ill-defined designation of immaturity. 

About the administration of iron, I believe that Dr. Smith asked what we did about this and 
what we do about it now. When we ran this study, of course, we did not give any iron to any 
of these babies until we came to the points we have indicated here. I think now—and we have 
to have discussion with the chief of the department about this—we are probably going to arrange 
some sort of more-or-less mean system whereby we can protect all the infants and yet not give 
excess iron, because in our laboratory we are worried about the problem of iron overload, as 
well as iron deficiency. 
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Dr. Zuelzer asked some questions about the physiology of these changes and why they happen. 
I do not know why they happen. There are certain things, however, that we do know \s 
part of a controlled oxygen study, we do know that the differences between the oxygen concen 
trations in the incubators and in the atmosphere do net make any difference hematologically 
If oxygen is involved at all, it would seem that the difference between the oxygen concentration 
in utero and in the atmosphere is sufficient without any added influence from the oxygen con 
centrations employed in nursery incubators 

We have done reticulocyte counts and have found that they are high at birth and drop 
practically to zero in the first week. A reticulocytosis appears again at five or six weeks, wher 
the adult hemoglobin synthesis begins. 

Concerning the physiological need for transfusion, as Dr. Zuelzer implied, in this entire group 
we gave a transfusion to only one baby, and in retrospect we were sorry about that, because 
when we calculated the data for this baby we found evidence that he was on the way to 
recovery before we gave the transfusion. 

We do not at the present time have any lower limit or any limit at all at which we give 
transfusions to infants, and we try to give transfusions to them for clinical symptomatology 

About intravenous iron, there seems to be no question, from the available evidence, that if 
one gives it, it will be stored and used when necessary. All the evidence indicates that any tron 
in storage in the body is available for hemoglobin synthesis. The question occurs as to what 
this extra iron would do to the livers of these babies, where it is stored; there is much 
work to do concerning the effect of iron overload on liver structure. With these babies dis- 
appearing into the woods, possibly it would be a good idea to give them intravenous iron which 
would be stored, not excreted, and would be utilized at a later date. 

Dr. Wolf's question about iron therapy and what it seems to do to the hemoglobin levels, 
we have discussed before and we will discuss many times again, | know All IT can say ts 
that owing to limitations of time, I did not give other data which bring in other factors, such 
as the rate of growth and so on, and | think that any clinical investigation basing the judgment 
of results on the hemoglobin concentration alone requires an extremely well-controlled study 
of various factors, the predominant ones being the initial birth weight and the rate of growth. 

Dr. Abt asked about the red blood cell count which, of course, we did, and [ can say this 
For the first three months, the red blood cell count and the hemoglobin concentration fall 
together. After this point, without additional iron, an iron-deficiency state may supervene, the 
hemoglobin levels fail to keep pace with the red blood cell counts, and hypochromia appears 

We have used Dr. Chernoff’s method here, and | am delighted to see him 

We have attempted to find evidence of persistence of fetal hemoglobin, and the most obvious 
place we looked was in children born with cyanotic congenital heart disease. One might expect 
that these children would continue to make fetal hemoglobin. In these studies, however, no 
abnormal amounts of fetal hemoglobin were encountered 

Similar results have been reported by Adams. 

Dr. Karlberg’s questions were, of course, very important and involve the basic techniques for 
performing and for calculating blood volumes. The figure 0.83, to which he referred, is derived 
by multiplying the factor for trapped plasma in the hematocrit reading (0.95) by the factor 
expressing the relationship of the whole-body hematocrit reading to the venous hematocrit 
reading (0.87). We were aware of Mollison’s work and went over it very carefully and also 
all other reported work in infants and children. In going over Mollison’s data for newborn 
infants, we found that the factors seemed to remain constant even for very small babies. We 
decided, therefore, to use the factor 0.83 to calculate cur data. If further work proves this 
assumption wrong, the magnitude of changes so produced will probably be minimal in any case 

The influence of dilution as pointed out by Dr. Karlberg led us to express the blood-volume 
data in terms of cubic centimeters per kilogram of body weight. In an individiual child the 
progressive increases in total blood volume, as a function of body weight, contribute, of course, 
a dilution effect and to the development of anemia which may be more or less severe dependent 
upon the rate of growth. It was for this reason that we decided to try to get away from hemo- 
globin concentrations and to express our data in terms of total body hemoglobin and_ its 
component parts. 

I thank everyone again, and I hope I have answered most of the questions. 


(To Be Continued) 


Abstracts from Current Literature 


Biochemistry; Bacteriology and Pathology 


Errect oF ANTIRETICULAR CyYTOTOXIN ON CELLULAR DEFENSE E. LAN- 
ZONt, Clin. pediat. 84:543 (Aug.) 1952. 


Antireticular cytotoxic serum is produced in animals which have received injections of spleen 
and bone marrow tissue of other animals and of men, When this serum is injected into humans, 
in small doses, it will act as a stimulant of the reticular endothelial system, and in large doses, 
as a depressant. In the present study, the phagocytic index in the leucocytes of the blood of 
10 children was determined before, during, and after a course of injections of antireticular 
cytotoxic serum had been given; an increase in the phagocytic action of the leucocytes for 


staphylococci followed the injections. 


Metabolism; Infant Feeding; Milk and Other Foods 


Furtuer Stupies or THE Use or Meat iN THE Diet oF INFANTS AND YOUNG CHILDREN. 
Rurn M. Leverron, Georce Crark and Paut M. Bancrort, J. Pediat. 40:761 (June) 
1952, 

The authors report that meat may be given to infants as young as 6 weeks without inter- 
fering with milk consumption. Infants who received meat showed increased hemoglobin and 


red cell values. Finally, meat-fed infan wer 
y eat-fed infants had fewer colds MACDONALD, Pittsburgh. 


INFLUENCE OF PoTAssiIUM ON TissuE Protein SyntHests. PAaut R. CANNON, LAURENCE 
Frazier, and Ranpo_tpu H. HuGues, Metabolism 1:49 (Jan.) 1952. 


The authors report a series of experiments on rats first subjected to a period of protein 
depletion. When placed on an adequate repletion diet subsequently, the animals quickly 
recovered lost weight. The influence of the potassium content of the repletion diet on the weight 
curves of the animals was studied and the following conclusions were drawn: 

Despite adequacy of the repletion diet, weight recovery was considerably retarded when the 
diet was free from potassium, This retardation was partially due to poorer caloric intake of the 
animals which were given no potassium, but it persisted even when the margin of difference 
in caloric intakes was narrowed between the groups receiving and not receiving potassium. 
The upper limit of requirement of potassium was 20 to 25 mg. per day (or 100 to 125 mg. per 
kilogram) and quantities greater than this did not accelerate weight recovery. Feeding of 
Aminosol and Amigen, both of which are protein hydrolysates, “excellent” so far as their 
amino-acid contents are concerned, was not followed by adequate protein repletion unless 


otassi sé ‘re adde » basal ration, 
potassium salts were added to the basal ration Kaptan, Cincinnati. 


METABOLISM OF RADIOACTIVE CHOLESTEROL IN THE INTACT Rat. D. KritcHevskKy, MARTHA 
R. Kirk, and Max W. Biccs, Metabolism 1:254 (May) 1952. 


Radioactive cholesterol (labeled with C!4 and H *) was fed to rats. The data indicated that 
all, or part, of the cholesterol molecule was utilized in the formation of fatty acids, glycogen, 


shospholipic nd, ‘sumably, other steroids. 
1 pholipid, and, presumably, other steroids KAPLAN, Cincinnati. 
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GALACTOSEMIA: Report oF Case with Autopsy. ALBpert M. EpMonps, GorDON 
HENNIGAR, and Ropert Crooks, Pediatrics 10:40 (July) 1952. 


A case of proved galactosemia in a 2-month-old girl with necropsy findings has been resorted. 
The liver lesion in the case reported dges not clearly fit into the category of Laennec’s cirrhosis 
or biliary cirrhosis. The presence of the adenomata, rich in glycogen, and the peculiar acinar 
structures separate it into a distinctive type of lesion. It is proposed that these cases represent 
congenital and familial cirrhosis. 

The administration of large amounts of galactose to rabbits failed to produce liver cell 
degeneratation or necrosis. 

As suggested from the cases reported in the literature and in view of the lack of agreement 
on the pathogenesis among observers, the same mechanism may not be responsible for all of the 


cases of galactose diabetes recorded. From THE AuTHoRS’ SUMMARY 


NvutRITIONAL RECOVERY SYNDROME: PRELIMINARY REpoRT. FreperRIco GOMEZ, RAFAEL 
Ramos GALVAN, and Joaguin Cravioto MuNoz, Pediatrics 10:513 (Nov.) 1952. 


This paper presents clinical and laboratory data which indicate the development of a syndrome 
heretofore undescribed and still incompletely studied which appears in children during recovery 
from severe malnutrition, 

The principal clinical findings are portal-intrahepatic hypertension beginning 20 to 40 days 
after treatment is instituted and lasting about a month. 

Hepatomegaly, which is the first sign, is marked and progressive, affects particularly the left 
lobe, and is inversely proportional to the degree of fatty infiltration of the liver, as is demon- 
strated by liver biopsies. 

Along with the hepatomegaly there is distention of the abdomen, a thoracoabdominal venous 
network, and ascites. 

Later phenomena (occurring after about 60 days of treatment) are hypertrichosis of the 
forehead, back, and thighs, and a more or less marked eosinophilia not explained by intestinal 
parasites or allergy. 

The most important chemical finding is the hypergammaglobulinemia, the highest level of 
which coincides with the appearance of the portal hypertension; this is definitely statistically 
significant. At the same time, a considerable elevation of total plasma proteins takes place and 
thymol turbidity tests become progressively more abnormal. 


From tHe AutTHors’ SUMMARY. 


PATTERN OF GROWTH OF SELECTED GROUPS OF Breast-Frep INFANTS IN Lowa City. StLvio 
L. Paiva, Pediatrics 11:38 (Jan.) 1953. 


The data of measurements of 21 male and 24 female breast-fed infants from birth to 6 to 
7 months of age are presented. The infants were born of well-fed mothers, coming from families 
of better than average income and intelligence. The pattern of growth of these infants is 
compared with that of a larger group, the majority of whom are artificially fed infants of the 
same socioeconomic status. It is concluded that the pattern of growth of the breast-fed infants 


does not differ significantly from that of artificially fed infants of the same socioeconomic group. 


From THE AuTHOR'S SUMMARY. 


Errect of Hicu Fat Diet on THE Potassium DEFICIENCY SYNDROME IN THE Rat. H. S. 
Perve and P. H. Puitirpes, Proce. Soc. Exper. Biol. & Med. 81:405 (Nov.) 1952 


A diet containing 0.03% potassium and 20% corn oil produced a greater incidence and extent 
of myocardial necrosis with fibrosis and dilatation of renal tubules typical of potassium deficiency 


than did an isocaloric 5% corn oil diet containing the same amount of potassium. No statistically 
significant differences were observed in other criteria of potassium deficiency. 


HANSE N, Galveston, Texas. 
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COMPARATIVE BIOLOGICAL VALUES OF VARIOUS SUGARS UseD IN INFANT FEEDING, MADE- 
LEINE VANSTEENBERGHE, Presse méd, 59:1239 (Sept. 22) 1951. 


The majority of pediatricians find that a comlAnation of monosaccharides and polysaccharides 
is best tolerated by infants. The author shows that rats ied solely on a mixture of dextrin 
and maltose produced by hydrolysis of starch or a malt flour will survive longer than rats fed 
on refined sugars only. The difference may lie in the greater mineral and protein content of 


the mixture. DAFFINEE, Melrose, Mass. 


SuGark METABOLISM IN AtTROPHIC INFANTS. L. Barta and F. V. LuKacs, Ann. paediat. 
179:91 (Aug.) 1952. 


After injecting a 7.5% dextrose solution intravenously into atrophic infants, giving 0.75 to 
1.5 gm./kilogram of body weight, a particularly good sugar tolerance was observed together with 
a Staub effect. The flat sugar curve and the deficient Staub effect after oral administration are 
ascribed to poor sugar absorption. The practical value of intravenous dextrose administration 


is pointed out. From THE AuTHORS’ SUMMARY. 


CuinicaAL RESULTS FROM THE THERAPEUTIC Use oF Caros Flour iN THE CHILD’s Diet. 
M. MALAsPINA, Minerva pediat. 4:264 (April 15) 1952. 


Four years’ experience with 470 children and infants with nutritional and gastrointestinal 
diseases has indicated that the carob flour preparations were well tolerated by the undernourished 
infant and also by infants with celiac disease, gastroenteritis, and typhoid. 


HiGeGins, Boston. 


Vitamins; Avitaminoses 


COMPARATIVE Toxicity OF AQUEOUS AND OILY PREPARATIONS OF VITAMIN A. J. M. Lewis 

and Sipney Q. Pediatrics 9:589 (May) 1952. 

Vitamin A toxicity in the rat as manifested by mortality rate and incidence of spontaneous 
fractures was greater after the administration of excessive amounts of vitamin A in an aqueous 
menstruum than after a similar intake of the vitamin in an oily vehicle. Liver damage due to 
vitamin-A toxicity impaired the ability of the liver to store the vitamin. Ingestion of toxie doses 
of the aqueous preparation resulted in greater depression of liver storage than comparable 
amounts of the oily product. The mechanism of vitamin A toxicity is discussed. 


From tHe AutTHoRS’ SUMMARY. 


ViramMin A Dericiency: Cask Report; UNusvuat MANIFESTATIONS IN A 
Basy. Davin Corneietp and Ropert FE. Cooker, Pediatrics 10:33 (July) 1952. 
A case of vitamin-A deficiency in a 5!4-month-old infant is presented. The multiple mani- 
festations of vitamin-A deficiency as noted in this case clearly resemble the signs of deficiency 
described in experimental animals. The need for adequate supplementation of synthetic diets 


is reemphasized. 
ECE ha ized I ROM THE AUTHORS’ SUMMARY. 


Hygiene; Growth and Nutrition; Public Health 


Tue NorMAL Infant: Hits DEVELOPMENT AND Benavior. E. B. Sims, Clin. Rep. Adelaide 
Child. Hosp. 2:81 (Nov.) 1951. 
The author discusses briefly the current trends in management of the young child from the 


developmental aspect. McGuican, Evanston, II. 
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Prematurity and Congenital Deformities 


THe INFLUENCE OF MATERNAL AND OBSTETRICAL FACTORS ON FetTat SuRVIVAL. JAMES 
L. FirzGeratp Jr., Greorce N. Ferris, and Crarence E. Tosnacu, Am. J. Med. Se 
222:40 (July) 1951. 


This study concerns 52 premature and 82 mature infants that failed to survive in a series of 
3,751 deliveries. Of this group, congenital anomalies incompatible with life were the designated 
cause of death in 24.6%. The corrected fetal mortality, excluding malformations, is 1.8% of all 
mature infants. For the premature infants of all 3 groups, the corrected mortality is 15.3% 

Of premature infants, 43% have obstetrical or maternal complications which definitely 
influence adversely their chance to survive. Of mature infants, these factors were present in 
74.5%. The autopsies were performed on 64% of the infants in this series. The authors con- 
clude that breech delivery presents the greatest hazard to both mature and premature infants. 

Jetter psychological preparation for the onset of labor, as practiced in various clinics, will 
decrease the need for sedation. A normal infant is the goal, not an amnesic and well-anesthetized 
mother. Irrespective of the birth weight of premature infants, a child born without the handicap 


of obstetrical complications or a sick mother has an excellent chance to survive. 


HeNskKE, Omaha, Neb 


FEEDING PREMATURE INFANTS: RECENT MODIFICATIONS IN THE IN-DWELLING NASOGASTRIC 
Tuspe Metuop. STEPHEN Royce, California Med. 77:301 (Nov.) 1952. 


In a two-year period some 600 premature infants were fed through an in-dwelling plastic 
nasogastric catheter. The results suggest that this method is practical and less fatiguing than 
gavage or dropper feeding. To increase the ease and safety of this procedure, certain modi 
fications in the technique of taping the catheter and of preparing its leading end are suggested. 


Pryor, Redwood City, Calif. 


SALMONELLA INFECTION IN A PREMATURE INFANT With CONGENITAL ANOMALIES. JOHN 
Emmet and Joun M. CuapMan, California Med. 77:340 (Nov.) 1952. 


A case of Salmonella typhimurium infection causing severe diarrhea in a premature infant 
with complete atresia of the duodenum, surgically corrected, is presented. Epidemiological 
evidence indicated that the mother was the source of the infection and placed the minimum 


incubation period at 11 days, the maximum incubation at 16 days. 


Pryor, Redwood City, Calif. 


ANEMIA OF THE PREMATURE INFANT: A Two-YEAR STUDY OF THE RESPONSE TO TRON 
Mepication. M. E. Reepy, S. O. Scuwarrz, and E. B. PLatrner, J. Pediat. 41:25 
(July) 1952. 

The smaller the premature infant the more he needs iron. The authors started supplemental 
administration of iron to the newborn on the seventh day of life. They used a commercial 
mixture of liver concentrate, copper sulfate, and iron and ammonium sulfate. 

The premature infants that received iron gained weight faster and obtained higher hemoglobin 


values than the controls. ; 
alues MAcpoNALp, Pittsburgh. 


PARAFFIN-TIPPED POLYETHYLENE TUBING FOR FEEDING OF PREMATURE BaABstes, INFANTS, 
and CHILDREN. Hans W. Kunz, J. Pediat. 41:84 (July) 1952. 
It has become popular to feed some premature infants through an in-dwelling polyethylene 
tube. In spite of preliminary smoothing cf the ends of these tubes, their introduction may 


traumatize the nasopharynx and they may injure, even perforate, the gastric mucosa. A coating 
of paraffin over the smoothed end of the polyethylene tube will minimize this trauma 


MacpoNnatp, Pittsburgh 
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PREMATURE INFANTS IN LATER Lire: Stupy OF INTELLIGENCE AND PERSONALITY OF TWENTY- 
Two Premature INrants at AGes E1cut to Tweive Years. J. Howarp and 
Cartier H. Worrecr, Pediatrics 9:577 (May) 1952. 


In this study a few physical defects were found, consisting of malnourishment, dwarfism, 
obesity, hypothyroidism, congenital absence of tooth buds, scoliosis, and cryptorchidism. One 
child showed keratitis at birth. Eleven children were hyperopic. The condition of the eyes leads 
to the conclusion that the eyes of premature infants may be frequently defective. Otherwise 
it is difficult to say that prematurity itself affects the physical growth. 

The intelligence quotients of the 22 children studied ranged from two of the high grade 
moron group, upward, with a fair distribution, to two in the very superior intelligence group. 
Prematurity per se seemingly has neither a beneficial nor a detrimental effect on intelligence 
except that a more than average percentage of premature infants suffer intracranial hemorrhage 
as a result of being born prematurely. In these studies, one child was given a definite diagnosis 
of brain damage at birth, and others were suspected of this damage. This seemingly appears 
in the intelligence quotient with a higher than expected incidence of mild mental retardation. 
When birth weight was used as a criterion, there was no relation between the degree of pre- 
maturity and the resultant intelligence quotient. 

Personality test results, in addition to the information gleaned from the psychologic interviews 
and the histories, show that over half have made unsatisfactory or below-average personality 
adjustment. Contributing factors were found including prematurity, overprotection by the 
parents, and poor physical endowment. Twelve of the 22 had personalities of the submissive- 
passive type. Eight of the 22 showed unusual aggressive tendencies. Other behavior aberrations 
uncovered were nail biting, two cases of habit spasms, and one case of chronic masturbation. 
It is suggested that study of premature infants who are necessarily deprived of immediate 
postnatal maternal tenderness may finally offer a basis for assessing the theory that such tender- 


ness is necessary. 


RETROLENTAL FipropLasia: ANIMAL Stupies. W. R. HEPNER JR., Pediatrics 9:602 (May) 
1952. 
This is a study of induced vascular engorgement and hyperplasia of the iris, tunica vasculosa 
lentis, and retina in kittens. A condition similar to the early retinal stages of retrolental fibro- 
plasia, along with persistence of the ocular embryonic vascular system, is induced by repeated 


massive blood transfusions to chronically edematous kittens. 


THE AUTHOR’S SUMMARY. 


CONGENITAL ABSENCE OF THE SPLEEN: SYNDROME WITH ATRIOVENTRICULARIS AND SITUS 
Inversus. Donato W. Potnemus and WILLIAM B. SCHAFER, Pediatrics 9:696 (June) 
1952. 


Four cases of congenital absence of the spleen are presented with a review of the literature. 
It is noted that this anomaly usually occurs as a syndrome with persistent atrioventricularis 


communis, partial situs inversus of the abdominal viscera, and accessory lobes of the lung. 


From THE AUTHORS’ SUMMARY. 


EXPERIMENTAL Use OF METHYL TESTOSTERONE AND TESTOSTERONE IN PREMATURE INFANTS. 
Horst A. AGerty and JosepH N. SEITCHIK, Pediatrics 10:28 (July) 1952. 


One hundred premature infants weighing between 1.8 and 2.3 kg. were studied in respect 
to time to regain birth weight, time to gain to 2.5 kg., rate of weight gain, and protein-nitrogen 
intake. Fifty-five received an androgen either orally or parenterally. The infan.s received a 
diet of varying protein content. While the results suggested a minimal protein- anabolic effect 
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in all the treated infants, this was associated with a decreased nitrogen intake. Thus no clinical 
benefit resulted. Neither the method of administration of the androgen nor the protein content 


of the diet offered influenced the results. 


From THE AuTHOoRS’ SUMMARY. 


LEVEL OF HYALURONIDASE INHIBITOR IN THE SERUM OF PREMATURE INFANTS WITH RETRO 
LENTAL Fipropiasta. Jutta B. MACKENZIE, Pediatrics 10:533 (Nov.) 1952. 


The serum of the premature infant contains material which inhibits bovine hyaluronidase. 


This inhibitor was found to be present to about the same degree in infants with and without 


retrolental fibroplasia and appeared to be unrelated to the severity of the disease 


The level of the physiologic inhibitor of hyaluronidase found in the bleod of the premature 


and full-term infant is approximately of the same order of magnitude. 


FROM THE AUTHOR'S SUMMARY 


ANOMALIES OCCURRING IN CHILDREN EXposep IN Urero to Atomic in HirosHima. 
GEORGE PLUMMER, Pediatrics 10:687 (Dec.) 1952. 


A study was carried out on 205 children 4'2 years old who had been exposed to the atomic 
bomb blast during the first half of the intrauterine life. Eleven were exposed within 1,200 meters 


of the bomb hypocenter, and the remaining 194 were beyond this distance. 


Seven of these 11 children exposed within 1,200 meters had microcephaly with mental 


retardation. This diagnosis was not made for any of the 194 children exposed at greater distance. 


Correlation between head size and mental development of the child with distance from the 


hypocenter, symptoms of radiation effect, and type of shielding of the mother are discussed. 


The conclusion drawn from the present study is that central nervous system defect can be 


produced in the fetus by atomic bomb radiation, provided that exposure occurs within approxi 


mately 1,200 meters of the hypocenter and that no effective shielding, such as concrete, protects 


the fetus from direct irradiation. 


It is impossible to publish accurate radiation dosage data for the exposed mothers because 
this is restricted material. Obviously the dosage range must have been high to produce epilation 


and purpuric phenomena (COMMITTEE ON ATOMIC Bomb CasuaLties, NATIONAL ACADEMY 


OF SCIENCES). 


From THE AUTHOR'S SUMMARY. 


RETROLENTAL FipropLasia. M. Letone, G. Renarp, A. Rossier, C. LemMasson, and J. 


MICHELIN, Presse méd. 59:705 (May 23) 1951. 


The eyegrounds of each premature infant at the /:cole de Puericulture in Paris have been 


systematically examined during the past few years. In that time, 146 premature infants 


weighing less than 1,800 gm. have been followed by the authors. Of this number, 11, or 6.8%, 


displayed evidence of retrolental fibroplasia. 


The authors stress the need for early diagnosis, with the possibility of reversal of the 


process by some specific treatment. They consider the condition to result from some postnatal 


factor or factors on the immature retina. They suggest the possibility of overadministration 


of oxygen. 


Melrose, Mass. 


THE ORIGIN OF CONGENITAL MALFORMATIONS. Paut Giraup, Presse méd, 60:1125 (Aug. 
16) 1952. 


The incidence of congenital malformations has notably increased in recent years, and it raises 
a problem to which the suggested solutions may be applied only in very few cases. Embryopathy, 
’ deficiencies during pregnancy, and Mendelian heredity, even of recessive type, afford an adequate 


explanation in the approximate proportion of 2 cases out of 10. Usually both procreators seem 
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normal and free of transmissable defects, whereas the offspring shows debility or malformation. 
It is probable that germinal degeneration in apparently healthy persons would arise from infec- 
tious or toxic causes or also from mistakes in hygiene, and would be a significant factor in reduc- 
tion of the vital potentiality of the fetus. Such causes are the more detrimental when they 
originate in periods close to puberty. Perhaps it is necessary to reconsider all our rules regarding 
education and care of children and adolescents with a view to this “social function of 


reproduction From THE AuTHOR’S SUMMARY. 


MorTALITY OF PREMATURE INFANTS AT THE CLINIC IN Base 1939-1949, J. Conen, Ann. 

paediat. 179:109 (Aug.) 1952. 

In a study of 1,252 premature babies treated in the Basler Kinderspital during 1939-1949 the 
author found a great rise in the number of premature babies admitted to this hospital during 
the last 10 years. The average birth weight of the admitted premature babies shows a tendency 
to fall. The total mortality is rising on account of the rising early mortality, and the late 
mortality is declining. This decline is most likely caused by the introduction of sulfonamides 
and the antibiotics. The decrease of the average birth weight and the introduction of the new 
drugs have an antagonistic effect, which makes the appraisal of each factor by itself difficult. 
The causes for the late mortality are given according to their importance: enteritis, interstitial 
virus pneumonia, aspiration pneumonia, other infections, and bronchopneumonia. 


From THE AUTHOR'S SUMMARY. 


INFLAMMATIONS IN THE EMBRYO AND FeETUS IN) EXPERIMENTAL VIRUS INFECTIONS IN 
ANIMALS. VON S. SCHEIDEGGER, Bull. Akad. med. Wissensch. 8:346 (July) 1952. 


An experimental investigation of the histopathological changes in the embryo or fetus in 


certain virus disease of the animal was undertaken. Into pregnant white mice and in guinea 
pigs, and partly also into incubating hen's egg, certain virus infections were introduced, and after 
a fixed interval of time the embryo or fetus was examined. The experiments were made with 
certain strains of ectromelia, psittacosis, and rabies. Especially severe changes of a degenerative 
and inflammatory type were found in the liver, myocardium, spleen, and lymph node. The sensory 
epithelium was also partly changed. The reactions were not the same as those seen in the 
mother animal. In the case of rabies, the chick embryo showed no significant changes. 


From THE AUTHOR'S SUMMARY. 


EXPERIMENTAL Stupy OF THERMIC TREATMENT FOR THE IMMATURE INFANT. M. BERNARDI, 
Minerva pediat. 4:495 (June 30) 1952. 

The author describes an incubator he has devised for the maintenance of a stable body 
temperature and heat balance in the immature infant. He also describes thermocouples for 
determining the cutaneous, subcutaneous, and rectal temperatures of these infants. He expresses 
the opinion that the immature infant has a physiologically lower body temperature than the 
full-term infant. He favors the use of the incubator only for the exceedingly small baby 


and for patients with extreme heat lability. a en 


Newborn 
ERYTHROBLASTOSIS FETALIS IN THE NEGRO INFANT: REPORT OF Five Cases, INCLUDING 
Four Caskts Dur to A-B-O INCOMPATIBILITIES. ROLAND B. Scott, Metvin” FE. 
Jenkins, and Artuea D. Kesscer, J. Pediat. 39:680 (Dec.) 1951. 


Most cases of erythroblastosis in Negro infants are due to A, B, and O blood group incom- 
patibilities and not to Rh-sensitization, which is rare in this race. 
Macpona.Lp, Pittsburgh. 
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URGENT SURGICAL CONDITIONS IN THE Newporn. B. Hayies, Minnesota Med. 36:49 
(Jan.) 1953. 


Jetter surgical techniques augmented by hetter understanding of nutrition, fluid balance, and 
metabolism of electrolytes has led to great progress in surgical conditions of the newborn, 

The problem of subdural hematoma is discussed. Congenital lesions of the respiratory 
system are reviewed. The author warns of the difficulty in management of the infant with a 
tracheotomy. The treatment of pneumothorax, congenital lung cysts, and anomalies of the great 
vessels is review ed. 

Congenital diaphragmatic hernia may result in both respiratory and gastrointestinal symptoms 
\tresias and stenosis of the entire gastrointestinal tract are discussed. 


STOESSER, Minneapolis 


SURGICAL APPROACH TO ATELECTASIS IN THE NEWBORN. W. S. Wyarrt, T. C. 
BerGLunp, and W. P. Ever, Minnesota Med. 36:172 (Feb.) 1953 


Atelectasis of the newborn accounts for about 50% of all deaths in the neonatal period 
The disease occurs most commonly in premature infants. The treatment in the past has been 
primarily symptomatic and quite unsatisfactory. 

During the past thee years the authors have attempted a surgical procedure on 23 newborn 
infants who appeared to be succumbing to congenital atelectasis. The procedure consisted of 
making a small opening in the chest and applying positive air pressure up to 35 cm. of water 
applied through nose and mouth by a light fitting mask. Among the 23 babies operated on 


here were rivals. . 
there were 11 survivals STOESSER, Minneapolis. 


ERYTHROBLASTOSIS FETALIS: VIII. Stuptes OF SERUM BILIRUBIN IN RELATION TO KERNKC 
TERUS. Davin Yi-YuNnG Hsta, Frep H. ALLEN Jr., SypNey S. and Louis K 
Diamonp, New England J. Med. 247:668 (Oct. 30) 1952. 


The authors reiterate the essential facts surrounding the most important complication of 
erythroblastosis fetalis, viz., kernicterus. The high mortality resulting from kernicterus and 
the permanent neurologic sequelae in those who survive make advance knowledge of the 
possibility of erythroblastosis mandatory so that treatment by exchange transfusion be considered 
and prepared for in advance. It has been proved that kernicterus is preventable by exchange 
transfusion, and it is known that kernicterus does not occur in the absence of considerable 
jaundice. 

Bilirubin levels were compiled from nortal babies, babies with erythroblastosis, and babies 
who had received exchange transfusions. It was clear that exchange transfusions materially 
lowered bilirubin levels and that kernicterus was likely to occur in babies with serum bilirubin 
levels above 30 mg. per 100 ce. and unlikely to occur when the serum bilirubin remained below 
20 mg. per 100 cc. These data suggest that serum bilirubin determinations are a valuable 
aid as guides to the treatment of the erythroblastotic infant, with 20 mg. per 100 cc. regarded as 
the critical level. Multiple exchange transfusions may be necessary to keep the bilirubin below 
this figure. The authors discuss some of the yet unanswered questions concerning the production 


of brain damage in erythroblastosis fetalis with kernicterus ; : 
WHEELOCK, Denver. 


COAGULATION STUDIES IN THE NEWBORN INFANT Part Il, ErytHrosiastosts FEeracis. 


M. Heyn, Irvinc H. Rozenretp, BurtoN J. Grossman, and James D. Stuart, 
Pediatrics 9:327 (March) 1952. 


Determinations of the whole-blood clotting time, prothrombin concentration, protamine 
titration, platelet count, and gross observation of clot lysis were done on 10 infants with 
erythroblastosis fetalis on the first, third, and fifth days of life, and these results were compared 
with similar data obtained from normal babies. 
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On the first day of life, the erythroblastotic infants had a prolonged whole-blood clotting 
time and increased protamine titration as compared with normal babies, while the prothrombin 


concentration, platelet count, and clot lysis were comparable to those of normal infants. 


From THE AuTHORS’ SUMMARY. 


TETANY AND PARATHYROID HYPERPLASIA IN THE NEWBORN INFANT: INFLUENCE OF DIETARY 


PHospHate Loap. L. 1. GARDNER, Pediatrics 9:534 (May) 1952. 


Five cases of newborn tetany are described, and the relationship between dietary phosphate 


load and the manifestations of this disease are pointed cut. An additional newborn infant was 


described who showed symptoms other than tetany in association with dietary phosphate load. 


Data concerning diet, cause of death, and degree of parathyroid hyperplasia are tabulated for 
eight newborn infants who were found to have parathyroid hyperplasia at autopsy. Similar 
data are tabulated for eight newborn infants and five older children who were found to have 


normal parathyroid glands at autopsy. Several other factors possibly involved in newborn 


are liscussed FROM THE AUTHOR'S SUMMARY. 


TERATOMA OF THE NECK IN A NEWBORN INFANT: Case Report. Ropert R. WuiIte and 
Rutu S. Gosseiin, Pediatrics 9:565 (May) 1952. 


The case history of a 3-day-old infant with a huge teratoma of the neck, endangering the 
infant's life and necessitating immediate surgical attack, is presented. This report illustrates 


still another condition amenable to operative relief at an early age. 


From tHe AutTHORS’ SUMMARY. 


STUDIES OF THE IMMUNOLOGY OF THE NEWBORN INFANT. JoHN J. Osporn, JosePpH DANCIS, 


and Juan Juria, Pediatrics 9:736 (June) 1952. 


Forty infants from 1 week to 6 months of age who had no circulating antitoxin were immu- 
nized with one injection of a high-titer alum-precipitated diphtheria toxoid, and their antitoxin 


responses were followed at regular intervals up to six months afterward. 
The ability to form antitoxin improved significantly during the first 2 months of life. No 
significant difference could be demonstrated between the response of infants 2 to 4 months old 


and that of infants 6 months old. (In the statistical tests, the 5% level was adopted as indicating 


significance. ) 
Twenty-seven of the above infants were immunized at the same time in the opposite arms 


with a single dose of alum-precipitated tetanus toxoid. The response to tetanus immunization 
was faster and better in infants from 2 to 6 months of age than in infants 1 month old and 
younger. The response to the tetanus toxoid preparation was faster and better than the response 


to the diphtheria toxoid preparation. 

The following conclusions are drawn: (a) the infant can form antibodies from birth; (>) 
the ability to form antibodies improves during early life (for diphtheria and tetanus antitoxin, 
the improvement is rapid during the first two months and then is much slower), and (c) the 


advisability of early immunization is related to the potency of the antigen to be used. 


From THE AUTHORS’ SUMMARY. 


PuHacocytic AND AMeEBOID AcTIVITIES OF THE LEUKOCYTES IN THE NEWBORN INFANT. 
Yenupa Marorn, Pediatrics 9:748 (June) 1952. 


Neonatal leucocytes obtained from cord blood were found to have lower ameboid and phago- 
cytic activities than do maternal leucocytes and those of other adults. 


From THE AUTHOR'S SUMMARY. 
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and DONALD 


OXIMETER STUDIES IN NEWBORN INFANTS During CryinG. J. Pree 


I. Cassets, Pediatrics 9:756 (June) 1952. 


The arterial oxygen saturation was determined with a direct-reading single-scale oximeter 
on 135 healthy newborn infants during sleep and while crying. In the first group, consisting 
of infants from 1 hour 30 minutes to 3 days of age, 66% showed a decrease of oxygen saturation 


with crying, 27% an increase, and 6.8% no change. In the second group, which includes all 


infants between 4 and 9 days of age, 59% showed an increase in saturation with crying, 21% a 


decrease, and 22.4% no change. In comparison, the mean results for these two groups are in 


the opposite direction. These changes are statistically significant. Twenty-eight infants were 
studied also while breathing oxygen (73% to 98.5%), and the results were compared with 


those for infants in room air; the trends were identical. 


It is concluded that increases in arterial oxygen saturation with crying, which occur most 


frequently in older infants, are probably due to an increase in alveolar oxygen tension secondary 


to improved pulmonary ventilation during crying. 


The paradoxic decrease in saturation during erving, which was found in a large percentage 
of infants of the younger group, is suggestive of the presence of a transitory venous-arterial 
shunt. This shunt could be either through atelectatic areas of the lung or through the foramen 


ovale, which is only functionally closed and can open whenever the pressure in the right auricle 


exceeds the left auricular pressure. There is some available evidence to support the latter 


possibility. 


From tHe AuTrHORS’ SUMMARY. 


OBSTRUCTION OF DUODENUM IN THE NEWBORN INFANT Duk TO ANNULAR PANCREAS. 


Dantet J. SHAPIRO, FRANK J. DzurikK, and Enwin W. Gerrisu, Pediatrics 9:764 (June) 


1952. 


Four cases of duodenal obstruction in the neonatal period caused by an annular constricting 
pancreatic ring are reported. These cases and the five others previously reported by different 


authors have been reviewed. Criteria were not found in this group of cases by which a definite 


preoperative diagnosis could be made. The etiology, embryology, and treatment of this condition 


in infants are discussed. From tHe AutHoRS’ SUMMARY 


Curonic Utcerative Conttis: Case ReporT iN A NEWBORN INFANT. SAMUEL L. BERAN 


BAUM and Ropert J. WALDRON, Pediatrics 9:773 (June) 1952. 


A case of ulcerative colitis in the newborn infant is presented with roentgenographie and 
postmortem data. This is the earliest case on record with roentgenograhic studies of the colon, 


the latter being made at 24 days of age. a en ee 


AVAILABILITY OF VITAMIN EIN THE NEWBORN INFANT. Paut GyOrGy, GILBERT COGAN, 


and CATHARINE S. Rose, Proc. Soc. Exper. Biol. & Med. 81:536 (Nov.) 1952. 


Blood was collected in 0.9% sodium chloride-1% sodium citrate solution, the suspension was 
centrifuged, the supernatant fluid withdrawn, and cells made up to 2.5% suspension with a 
mixture of equal parts isotonic saline and phosphate buffer, pH 7.4. After incubation and 


centrifugation, the supernatant fluid was withdrawn and a 5% suspension of the cells in isotonic 


saline made. Cell suspension was added to the phosphate buffer and hydrogen peroxide, 


incubated and allowed to stand; the contents of the tubes were mixed, and the color of the 


. supernatant fluid was measured by photometer. Distilled water was added to effect complete 


hemolysis. The hemolysis test was carried out on 88% infants on the first, second, and fifth days 


of life. In another group of 17 newborn infants, tocopherol was added to the suspension. 
The degree of hemolysis before treatment was found to be 36 + 4.5%, and after the addition of 
tocopherol, 0.6 = 0.4%. Addition cf tocopherol by mouth to newborn infants also affected hemo 


lysis. Mixed tocopherol given to mothers in the last two to four weeks of pregnaney did not 


change the hemolysis test in the newborn 


HANSEN, Galveston, Texas 
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Acute Contagious Diseases 


THe Recovery or Virus FROM Recionat Lympn Nopes or Farat HuMAN CAsEs OF 
PottomyeLitis. Hersert A. WENNER, and Enwarp F. Rane, Am. J. M. Se. 222:292 
(Sept.) 1951. 


After fatal illness caused by poliomyelitis virus, regional lymph nodes and pancreatie tissues 
were obtained at necropsy from nine patients. Poliomyelitis virus was detected in lymph nodes 
obtained from six persons. The positive tests were distributed as follows: right axillary lymph 
nodes, positive in two; left axillary lymph nodes, positive in three; right inguinal lymph nodes, 
positive in two, and left inguinal lymph nodes, positive in two. Poliomyelitis virus was found 
once in mesenteric lymph nodes. The pancreatic tissues obtained from these nine patients 
did not contain detectable amounts of poliomyelitis virus. 

The published results on the presence of poliomyelitis virus in lymphatic tissue were reviewed, 
and the results of the present study are discussed in view of antecedent data. The assumption 
is made, in view of a widespread distribution of poliomyelitis virus in lymphatic tissue, that 
during the invasive period poliomyelitis virus extends from a position in the gastrointestinal 
tract into lymphatic channels, with outflow into the blood stream and interstitial tissue spaces. 
From these compartments virus is transported to lymph nodes, where it may be detected for a 


period after the stage of viremia. HENSKE, Omaha, Neb. 


Virus Encernacitis During a Eeremic: A Report oF Five Cases. 
I. Dravin, J. H. Corrry, and W. C. Dine, Ann. Int. Med. 34:705 (March) 1951. 


Five patients with virus encephalitis were admitted to the hospital within a six-week period 
during a moderately severe epidemic of poliomyelitis. In four of these the disease was identified 
as western equine encephalitis, and in one as St. Louis encephalitis, by complement fixation and 
neutralizing studies. 

The clinical pictures of western equine and St. Louis encephalitis are indistinguishable. The 
definitive diagnosis depends upon the neutralization and complement fixation tests. The cases 
presented here illustrate the extreme variability in the severity of western equine encephalitis, 
from the mild infection seen in one case to the extremely severe, fulminating form, seen in two 
cases. 

All the patients recovered with only symptomatic, nonspecific therapy, despite the extreme 
severity of the disease in two. The newer antibiotics, chlortetracycline (aureomycin) and chlor- 
amphenicol, were unavailable, but they should be tried in cases of virus encephalitis, since certain 
other virus diseases have responded to them. 

During the period in which these cases occurred, 18 cases of poliomyeilitis were reported. 
Because of a similar seasonal incidence, as well as the occurrence of many of the same clinical 
features in the two diseases, it is probable that many cases of virus encephalitis have been 
erroneously diagnosed as poliomyelitis. A spastic type of paralysis favors the diagnosis of 


encephalitis, but in nonparalytic forms serologic studies may be necessary for differentiation. 


Avpers, Philadelphia [A. M. A. Arco. Neurov. & Psycutart.| 


SERUM Neuritis. Fiscuer, Ann. Int. Med. 35:922 (Oct.) 1951. 


Serum sickness has been estimated to follow the injection of various sera in about 15% 
of all cases in which they are used. As a rule, serum sickness is a transient affection, which 
responds promptly to the proper treatment (chiefly with epinephrine) and which terminates in 
complete recovery. Occasionally, however, it is followed by so-called serum neuritis. 

Fischer reviews certain important features of serum neuritis, as they are emphasized in the 
literature. In the majority of the reported cases the disorder followed the injection of tetanus 
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antitoxin. Involvement of the peripheral nerves is the most frequent manifestation. Neuritic 
symptoms as a rule occur when serum sickness is most intense, although they may appear 
almost immediately after the onset or when the attack has almost disappeared. The course of 
events is usually that of severe pain in the neck, shoulders, arms, or legs, followed within 
hours or days by flaccid paralysis, muscle tenderness, and muscle atrophy. Loss of weight ts 
frequently extreme. The pain may disappear promptly or may last for days, or even months 
It is characterized by extreme severity. About 20% of all patients, according to Thompson 
and Tombleson, are left with permanent residua in the affected extremity, but the majority 
recover completely with such measures as general nutritive and vitamin therapy, immobiliza 
tion of the affected part, local application of heat, and, later, physical therapy with graduated 
exercises, 

In most respects, the case Fischer reports here fits into the pattern of other recorded cases, 
except that the condition occurred in a patient with a strongly psychotic background. Serum 
sickness developed on the eighth day after a prophylactic injection of tetanus antitoxin and was, 


as usual, transient. Serum neuritis developed 48 hours later. All manifestations had completely 


disappeared when the patient was hospitalized except for the local neuritic complication. The 


serum neuritis affected the brachial plexus, as it oftenest does, and the history of the intracta 
hility of the pain, in spite of ample sedation and analgesic medication, was entirely typical. 

The patient remained in the hospital for 14 days. The brachia! neuritis showed some improve 
ment under immobilization, general supportive and vitamin therapy, and the local application 
of heat. Her mental and emotional status, however, deteriorated. She was on admission, and 
continued to be, in a highly emotional state, with frequent outbursts of erying, complaints of 
personal problems, ete. She was removed to another institution, where she remained for eight 
months 

She was reexamined 10 months after the onset of the serum neuritis. At this time abduetion 
of the right arm was possible, but the muscles of the right shoulder and upper arm showed 
marked atrophy, and there was considerable difference in the strength of the hand grip on 
the right and on the left side. The muscles of the neck were stiff and were weaker than on 
first examination. There had been moderate loss of weight. The patient seemed somewhat 
more stable emotionally as the result of the intensive psychiatric therapy she had received 
during the eight-month period of hospitalization. 

Fischer points out that this patient’s strongly psychotic background probably had nothing 
to do with the development of the serum neuritis, but the serum sickness and subsequent neu 
ritis undoubtedly precipitated the psychotic episode, for which a long period of treatment was 


necessary. He calls particular attention to the possible medicolegal aspects of the condition. 


Arpers, Philadelphia [A. M.A. Arch. Neurol. & Psychiat. 


THe SMALL Hospitac’s Rote iN Epwarp B. Suaw and H. THELANDER, 
California Med. 77:32 (July) 1952 


Medical skills should be developed by the staffs of smaller hospitals for the differential study 
of patients with symptoms resembling those of poliomyelitis in order to provide the rudiments 
of care for the occasional patient with mild poliomyelitis, to recognize the indications which 
point to the necessity of superior technical assistance, and to decide when it 1s appropriate to 
move patients to better-equipped centers. 

The impetuous acquisition of mechanical aids for the treatment of special problems wall be 
effective in small communities only to the extent that this equipment is kept serviceable and is 
operated by persons of sufficient skill, Epidemic situations in a small community can be met 
only by mobilization of facilities under adequate direction and by mtegration of care with that 


by larger treatment centers. 
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Care in Antertor Pottomyetitis. LeRoy C. Assorr. J. Pediat. 39:663 
(Dec.) 1951. 


In recent years, physicians, particularly pediatricians, who see patients with poliomyelitis 
early in, the disease have become so enthusiastic about the benefits of heat and passive move- 
ments of the joints that they have discarded orthopedic methods of tréatment which are of 
established value in the prevention of crippling deformities. Abbott discusses the prevention 
and treatment of myostatic contractures during the subacute and convalescent stages of polio- 
myelitis as well as the prevention of overfatigue of paralyzed muscles resulting from continuous 
stretching. He also outlines surgical procedures in the convalescent and in the chronic stages 


of the disease. MacponaLp, Pittsburgh. 


Errect of INHERITED ANTIBODIES ON THE AcTIVE IMMUNIZATION OF INFANTS. Lovts 
GREENBERG, and Donatp S. Fremine, J. Pediat. 39:672 (Dec.) 1951. 
At the ages of 3 and 4 months, infants were immunized against diphtheria, tetanus, and 
whooping cough. One year later, titrations for the antibodies concerned showed satisfactory 
blood levels for diphtheria and for tetanus. When a potent antigen is used, inherited antibodies 


do not lower but merely delay the development of diphtheria antitoxin. Pertussis protection is 


difficult to evaluate, but after a year 84% of the immunized children showed a response as judged 


by agglutination tests. Macponatp, Pittsburgh. 


STUDIES ON POLIOMYELITIS IN ONTARIO: FURTHER OBSERVATIONS ON THE SPREAD OF 
PoLIOMYELITIS AND CoxsackigE Virus INFECTIONS SMALL COMMUNITIES.  N. 
SILVERTHORNE, Canad. M. A. J. 64:309, 1951. 


This paper is part of an exhaustive study and cannot be adequately abstracted. 


McGuiGan, Evanston, Ill 


EPIDEMIOLOGICAL Stupy OF MEASLES As INFLUENCED BY MASS IMMUNIZATION WITH 
GAMMA GLospuLin. R. L. Corgny and P. Straus, Presse méd. 59:634 (May 9) 1951. 


The movement of displaced persons from camps in Central Europe to Australia was compli- 
cated by the appearance of cases of measles in sufficient number to constitute an epidemic. The 
administration of gamma globulin to contacts under the age of 3 years in doses designed to 
modify the course of measles served only to produce milder forms of measles in the children 
so protected, with outbreaks arising from these cases which exploded on shipboard. The 
problem was then attacked by injecting a protective dose of gamma globulin to each child 
of 6 years or less before he left the camp of origin. Measles still appeared during the journey. 

On the assumption that the immunization must have worn off and that a second exposure was 
occurring during this unguarded period, a third method was set up. 

All children under the age of 6 years were given a protective dose of gamma globulin 16 days 
before their expected date of departure from the camp of origin. Twenty-one days after this 
injection, and on every 21st day of their journey, another protective dose was administered. 

Under this system, the measles situation was held completely in control. 


DAFFINEE, Melrose, Mass. 


RESULTS OF A SYSTEMATIC INVESTIGATION OF THE CAUSES FOR A TEMPORARY INCREASE IN 
THE NEUROLOGIC COMPLICATIONS OF DIPHTHERIA. W. ScHetp, and H. Wieck, Schweiz. 
Arch. Neurol. u. Psychiat. 69:269, 1952. 

In Germany, as well as in other countries, there was a noteworthy increase in the neurologic 
complications of diphtheria during the later years of World War II and the years immediately 
following. The authors’ material consisted of 2,292 cases of faucial diphtheria observed from 
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both the general clinical and the neurologic standpoint from 1946 to 1949. The respective 
percentages of neurologic complications for 1946 and 1947 were 25.5 and 27.3. Thereafter the 
percentage fell rapidly, reaching 4.2 in 1949. Neurologic complications developed in 76% of 
severe cases of diphtieria and in only 2% of the mild cases. A series of 1,110 cases coming 
under observation 4 days or less after onset of diphtheria and followed ‘longer than 60 davs were 
selected for more exhaustive study. In this group the frequency of neurologic complications 
likewise stood in direct proportion to the severity of the initial infection. In all the mild cases 
of diphtheria muscular weakness was limited to the throat. The extremities, on the other hand, 
became involved in only the severe and the moderately severe cases. In all but 3 of the 35 cases 
of severe polyneuritis there was a history of diphtheria of the severe type. These results tended 
to refute an older view that polyneuritis frequently develops after diphtheria of mild degree. 
Decreasing mortality rates corresponded with the progressive decline in the frequency of neuro- 
logic complications. 

Results of clinical study and epidemiologic data indicated that neurologic sequelae had 
diminished in number because the morbidity rate of diphtheria had likewise fallen and cases of 
very severe faucial diphtheria had become rare. The authors found nothing to support the 
assumption that decreasing frequency of neurologic complications was due to improved living 
conditions. On the contrary, their results indicated that the diphtheritic toxin itself played the 
decisive role in the pathogenesis of neurologic complications. 


Danieis, Denver [A. M. A. Arch. Neurol. & Psychiat. |]. 


FULMINATING POSTSCARLATINAL PURPURA, WITH THE RARE FINDING OF A MARKED HEPATIC 
Purpura at Necropsy. G. SARpDINI, Minerva pediat. 4:276 (April 15) 1952. 

A 5-year-old girl, two days after a tonsillectomy, had a high temperature and the rash of 
scarlet fever. The child’s temperature and clinical condition did not respond well to penicillin. 
About nine days later, many petechiae were noted over the whole skin area, and soon afterwards 
ecchymoses and meningeal symptoms appeared, and the child died. A striking finding at autopsy 
was the purpuric mottling over the liver surfaces. Blood cultures were negative. 


HiGGins, Boston. 


A Case oF RELAPSING VARICELLA. M. MALAsSPINA, Minerva pediat. 4:326 (April 30) 1952 


The patient was a 3-year-old girl in the hospital for severe infections involving the middle 


ear, the lymph nodes, and the lungs; she also had furunculosis. She had two typical attacks of 


chicken pox, while in the hospital, separated by a period of 21 days. On the fourth day of the 
first attack, another patient in the room with her came down with chicken pox. The question 
will arise whether the second attack was a relapse of the first or a reinfection. 


HiaGins, Boston 


A Cask or CompLete Heart Brock IN DieputHerta. H. M. C. PoortMan and H. K. 
LANTING, Maandschr. kindergeneesk. 20: 226 ( Aug.) 1952. 
The authors describe a case of complete heartblock following toxic diphtheria in a boy, 
3 years of age, seen in Bandung (Indonesia), where diphtheria is rare and malignant diphtheria 


aime 
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Acute Infectious Diseases 
Viruses. Caries M. Carpenter and A. Book, California Med. 77:127 
(Aug.) 1952. 
Coxsackie disease comprises three clinical entities: herpangina, so-called nonparalytic polio 


myelitis, and epidemic pleurodynia. Several strains of antigenically related viruses, Groups A 
and B, designated as Coxsackie virus, have been isolated from stool specimens and from material 
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from the throat of many patients with the diseases mentioned. Inasmuch as the virus has also 
heen recovered from normal persons, there is as yet uncertainty as to causal relationship between 
the presence of the virus and the disease. Reports of the isolation of Coxsackie virus and 
poliomyelitis virus from the same patient make difficult the interpretation of the findings. 


The diagnosis of Coxsackie disease entails animal inoculation and serologic procedures. 


Emphasis is placed on the necessity of obtaining stool specimens, throat washings, and “paired” 


blood specimens from patients suspected of having the disease. 


Pryor, Redwood City, Calif. 


TREATMENT OF PINWORM INFECTION (CENTEROBIUS VERMICULARIS) WITH EGRESSIN. R. F. 
Gopparpb, and H. W. Brown, J. Pediat. 40:469 (April) 1952. 


Egressin is a thymol compound first synthesized in Germany. The dose for children is 


1 ym. three times a day. It is effective against pinworms in approximately 40% of cases. 


Macponatp, Pittsburgh. 


Werze. Grip ANALYSIS OF RHEUMATIC CHILDREN. . C. Kaun, G. Brown, and D. 
GOLDRING, J. Pediat. 41:47 (July) 1952. 


The Wetzel grid is a device that may be used to measure success in the treatment of children 


with rheumatic fever, MACDONALD, Pittsburgh. 


Coxsackie Virus (C-Virus) INFections. E. Bercer, and F. Bouter, 
Ann, paediat. 179:65 (Aug.) 1952. 


Infection with Coxsackie virus can be achieved not only in newborn mice and hamsters but 
also in juvenile rats; these, however, do not present any clinical signs. The myositis in young 
rats corresponds histologically to that found in newborn mice. This proves that the C-virus 
may produce infections in juvenile rats which do not become manifest clinically. 

In the early stage experimental infections can be produced in newborn mice by injecting 
blood, which shows that there exists in human cases a viremia, a fact emphasized also’ by 
other investigators. 

Besides the course tyipeal in the animal experiment another very acute type is met with 
which manifests itself after a few hours. C-virus can produce infections which do not become 
clinically manifest in young rats after lactation. In adult mice, if the virus is injected in high 
dosage, apparent infection may develop. If the mother was infected before delivery, mice were 
either born dead or died within one to two days. They were found to suffer from spotted, 
partly generalized myositis, while in the mothers there were frequently found encephalitides. 


From THE AUTHORS’ SUMMARY. 


THe IMportaANce OF COXSACKIE VirUSES IN HUMAN DISEASE PARTICULARLY HERPANGINA 
AND EpipemMic PLEURODYNIA. Ropert J. HUEBNER, M.D., Epwarp A. BEEMAN, M.D., 
Rocer M. Corr, M.D., Paut M. BeiGermMan, M.D., and Josepu A. Bett, M.D., New 
England J. Med. 247:285 (Aug. 21) 1952. 


It is apparent that Coxsackie viruses are among the most recently recognized agents of 
disease, and that physically and epidemiologically—though not pathogenetically nor immuno- 
logically —they resemble the viruses of poliomyelitis and may therefore occur with them under 
the same conditions, even in the same human host. They are among the most prevalent of 
recognized viruses; although they have not been found to cause death in human beings, they 
cause considerable misery and distress and are therefore of clinical as well as theoretical impor- 
tance. The roles have not been determined for all these viruses but controlled studies have 
indicated that many of those known at present cause either herpangina or epidemic pleuro- 
dynia; there is no good evidence at present that in mixed infections they influence the course of 
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poliomyelitis. However, the significance of mixed infections requires more study. Beginning 
in early childhood inapparent and mixed infections with various types of Coxsackie viruses 
occur repeatedly; this very prevalence has forced a critical scrutiny of the criteria customarily 
used to establish the etiologic significance of human viral parasites and has necessitated new 
concepts of the viral “flora” of man. The comparative ease wih which these. agents can be 
isolated and handled in the laboratory provides an excellent opportunity for studying the 
basic nature of small viruses, new methods of mass sampling for viruses, and the epidemiology 


of viruses transmitted by similar routes. , 
WHEELOCK, Denver. 


MYANESIN IN THE TREATMENT OF TETANUS *. G. ALDERMAN, Clin. Rep. Adelaide Child 
Hosp. 2:107 (Nov.) 1951. 


Eight patients with tetanus were treated with mephenesin (Myanesin) in addition to the usual 
routine methods. The drug was given by continuous intravenous drip and appeared to obviate 


the need for other sedatives. There were four recoveries. . 
McGuican, Evanston, Ill 


Ciinitcan Notes on LAGRIPPE IN CHILDREN. Jose ALFONSO Ruiz Martin, Acta pediat 
espan. 35:422 (June) 1952. 


The author describes the epidemiology, morbidity, and mortality of an epidemic cf influenze 
(la grippe) in Cadiz in 1951 and 1952, with reference to children. In this epidemic, children 
in a given family had their illness before the adults. Children from 4 to 6 years had the largest 
number of sequelae. Children of this age, however, had shorter recovery time. The older 
children had the postinfection asthenia similar to that noted in the adults. The symptomatology 
and treatment are described. The most frequent complications were pneumonitis, pseudocroup 
(laryngotracheitis) and a few mild cases of bronchitis and otitis media. The epidemic was 


much milder in 1952 than in the preceding year. . . ‘ 
ALLEN, San Francisco 


CHEMICAL AND CyToLoGicaAL OF THE CEREBROSPINAL FLUID IN) PoLromMYELITIS 
DELFIN PEREZ SANDOVAL, Acta pediat. espah. 35:572 (July) 1952 


A study of the appearance, the alteration in the glucose, chlorides, proteins, globulins, and 
cellular content of the cerebrospinal fluid in 14 cases of poliomyelitis was made. The author 
says there are no findings characteristic enough to make a diagnosis, and that a sure diagnosis 


must be made clinically. 
; ALLEN, Santa Fe, N. Mex 


HuMAN INFESTATION WitH DipyLiptum CANINUM. ENRIQUE Fanta Nunez, Rev. chilena 
pediat. 23:393 (Sept.) 1952. 


The first two cases of human infantile dipylidiasis in Chile are reported. Some considerations 
concerning the clinical aspects and etiologic agent of this disease are given. 


From THE AuTHOR'S SUMMARY 


CONTRIBUTION TO THE KNOWLEDGE OF LeEpTOSPIRAL IN CHILDREN WERNER 
STROBEL, Med. Klin. 47:1415 (Oct. 24) 1952. 


Over a period of three years, 17 cases of leptospirosis were observed in a children’s hospital 
in a town of Northern Germany. The age of the children varied from 2 to 14 years. Weil's 
disease was noted in 13 cases and Feldfieher in four. Of the 13 children with Weil's disease. 
11 were anicteric and in 8 of these a leptospiral meningitis was found by spinal puncture. Only 
one of these patients was free from any sign of meningism. The course of the meningitis varied 
considerably, and the clinical symptoms may extend to more than three weeks. Uveitis was seen 
in 8 of the 17 children on special ophthalmological examinations, usually in the third to fifth 


week, but in one it was seen on the ninth day of the disease. In one case a secondary turbidity 


of the lens developed. Therapeutic trials with streptomycin, penicillin, and chlortetracycline 


(aureomycin) were not encouraging. : 
AMBERG, Rochester, Minn 
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CHANGES OF THE PROTEIN IN TYPHOID AND PARATYyPHOLD B. M. HerRTEN, Ztschr. Kinderh. 
70 : 300, 1952. 


Electrophoretic studies of the protein components during typhoid showed a lowering of the 
albumin and increase of the @ globulin fraction at the onset of the disease and an increase in 
the 7 globulin fraction beginning with the 10th to the 14th day, the degree of the changes 
depending upon the severity of the illness. Patients with light infections carrying bacteria for 
a long time in the stools also showed a marked increase in ¥ globulin. The increase in the ¥ 
globulin fraction is caused by the increase of antibodies in the blood, but not all these antibodies 


were specific. The Gruber-Widal reaction did not run parallel with the 7 globulin curve; a 
definite explanation for this phenomenon is still lacking. 


Treatment with chloramphenicol (Chloromycetin) did not interfere with the y¥ globulin 
increase ; although it shortened and eased the course of the disease, the task of forming antibodies 


remained with the organism. 
In cases of liver damage due to typhoid the albumin fraction was particularly low and the 
y globulin fraction correspondingly high (35 to 40%)—much higher than usually caused by 


antibody formation. GLASER, Jerusalem 
« . 


Chronic Infectious Diseases 


HistOPATHOLOGY OF EXPERIMENTAL Histoplasmosis. G. F. Kiekie and ArpeN Howe nt 
Jr., A. M. A. Arch. Path. §1:312 (March) 1951. 


Histological studies were performed on a total of 491 male and female mice after intra- 
cerebral, intravenous, and intraperitoneal injection of various strains of Histoplasma capsulatum. 
Regardless of the route of inoculation, the liver and spleen were most commonly involved. When 
correlated with the various routes of injection, the distribution of the lesions would seem to 
bear a direct relation to the number of parasites entering the general circulation. The most 
widespread lesions were noted in animals in which the fungus was injected intravenously. 
Organisms suspended in mucin were injected intraperitoneally, but it was not possible to state 
whether mucin had a protective action on the fungus cells in inhibiting their destruction. 


Haw Cian, San Francisco. 


TREATMENT OF TUBERCULOUS MENINGITIS WITH CORTISONE AND STREPTOMYCIN. S.J. 
Suane, R. A. Crowater, and C. Rirey, Canad. M. A. J. 67:13 (July) 1952. 


The authors report a case of tuberculous meningitis in which the addition of cortisone to the 


regimen appeared to be lifesaving. 


RESISTANCE TO TUBERCULOSIS IN Docs VaccINnateD with BCG with KitLep 
P. A. Esposit1, and M. A. Dina, Presse méd. 41:1508 (Nov. 8) 1952. 


The authors, after comparing clinically and roentgenologically the pulmonic changes in dogs 
experimentally infected with tuberculosis, describe the differences between the animals which had 
been vaccinated and those which had not been. The antituberculosis vaccination had been 
conducted in various groups of dogs with the use of BCG, AIP (anatuberculin integral Petrag- 
nani) and VDS (Vaccine of Diffusion Salvioli) prepared from killed bacilli. The nonvaccinated 
dogs died spontaneously of tuberculosis and showed many specific pulmonic and lymphoglandular 
lesions. The vaccinated dogs, especially those which were vaccinated with killed bacilli, at 
autopsy exhibited but few lesions. There was a high percentage of mild lesions (fibrous changes, 
productive nodules, allergic foci). 

The authors point out that an essential condition for the efficacy of the vaccination, whatever 
the vaccine used, is an adequate dose and an adequate technique so that at the vaccination focus 
there may properly develop a minor harmless tuberculosis which is the basis of resistance of 
the organism against the actual tuberculous disease. 


From THE AUTHORS’ SUMMARY, 
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STREPTOMYCIN TREATMENT OF PULMONARY TUBERCULOSIS AT PUBERTY AND IN ADOLES- 
CENCE. H. Wisscer, Bull. Schweiz. Akad. Med. Wissensch. 8:356 (July) 1952. 


Thirty-one patients with pulmomsary tuberculosis in puberty (11 with open noncavernous 
disease and 20 with cavitation) were treated with streptomycin for an average period of 69 days. 
In 23 there was a good roentgenological regression; in 10 of the 20 with cavitation the cavities 
remained closed for a minimal observation period of one year, and in four cases the success 


of the therapy was only temporary. es a 


Moniwiasis. R. Ann. paediat. 179:316 (Nov.) 1952. 


The author presents observations on a fatal Monilia infection. Three facts are outstanding 
1. Antibiotic treatment favors fungous infections, without any doubt. 2. The fungi are not 
visible in histological paraffin-embedded slides. 3. It appears that the fungous toxins produce 
a rapid decrease of the lymphocytes in the circulating blood. 


FROM THE AUTHOR'S SUMMARY. 


TREATMENT OF NECK AND Hitus GLAND TupercuLosts with Isoniazip. H. 
Helvet. paediat. acta 7:550 (Dec.) 1952 


A series of 13 patients with glandular tuberculosis of the neck were treated with isomiazid 
followed by extirpation of the glands. Neither a histological nor a bacteriological effect could 
be observed. In four cases of tumerous tuberculous hilar glands, three times a visible regression 
could be seen while in four cases of “epituberculosis” there was no change. 


FroM THE AUTHOR'S SUMMARY. 


ISONIAZID (RIMIFON) IN EXPERIMENTAL TUBERCULOUS MENINGITIS. B. Fust and A. Stuper, 
Helvet paediat. acta 7:558 (Dec.) 1952. 


To test the therapeutic application of isoniazid in tuberculous meningitis, rabbits were giver 
lethal doses of tubercle bacilli of the bovine type (Vallee strain) intracisternally and treated 
with isoniazid in three different experiments. 

When isoniazid was given after the appearance of unmistakable symptoms of meningitis, the 
effect was only transitory. All 12 rabbits died, on the average sooner than the nontreated control 
animals. The cause of death was estimated to be the specific infection in only one-third 
of the experimental animals, while the death of the remaining two-thirds was due to the increased 
toxicity of isoniazid for animals with meningitis [there are as yet no indications as to whether 
these conditions can be applied to human beings] and probably also to a Herxheimer-like 
reaction. 

The same result was obtained in the prohpylactic-therapeutic experiment on two rabbits when 


treatment was commenced toward the end of the minimum incubation period 


In a simultaneous experiment with treatment commencing on the day after intracisternal 
infection all eight animals survived and showed constant gain in weight. The animals were 
given 10 mg. of isoniazid per kilogram of body weight daily divided into 2 subcutaneous doses, 
morning and afternoon. Four rabbits which had been treated for 90 days were still alive one and 
one-half months after the treatment had been discontinued. 

All the control animals died of the intracisternally induced tuberculosis. The clinical course 
and the pathological and histological findings in these animals are described in detail 


From THE AUTHORS’ SUMMARY. 


VACCINATION AGAINST TUBERCULOSIS BY THE MULTIPLE PUNCTURE METHOD USING Petrrac- 
NANI'S ANATUBERCULIN. G. BuoNnomint, L. Pott and G. SANToPADRE, Clin. pediat. 
33:749 (Dec.) 1951. 


The multiple puncture method of Mazzetti calls for about 80 practically simultaneous needle 
punctures of the skin of the arm through a 20 to 50% mixture of Petragnani’s anatuberculin and 
either a pomade or polyvinyl pyrrolidone (Subtosan). The effectiveness of this vaccination 
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procedure was studied on 25 children. Tuberculin tests were positive 12 months after the 
vaccination. There were no untoward incidents, no ulceration, and no large sears from this 
procedure. The children's growth and general health were unimpaired. Preference was 
expressed for the 50% anatuberculin-polyvinyl pyrrolidone preparation. 

HiGGins, Boston. 


Spina. ARACHNOIDITIS IN THE Counsk OF TUBERCULOUS MENINGITIS BEING TREATED BY 
STREPTOMYCIN. S. Lo Lattante 23:465 ( Aug.) 1952. 
° 


Case histories with nec:opsy findings of four children with tuberculous meningitis with 
spinal block and arachnoiditis are given. The conclusion is drawn that the arachnoiditis is 


due to the spread of the tuberculous process and not due to the administration of the streptomycin. 


HiaGins, Boston. 


YEARS EXPERIENCE IN THE TREATMENT OF TUBERCULOUS MENINGITIS WITH 
SiRepTOMYCIN. M. L. Quarti and A. Verca, Minerva pediat. 4:310 (April 30) 1952. 


From January, 1947, to July, 1950, 123 children with tuberculous meningitis were treated 
with streptomycin in the pediatric clinic of the University of Milan. In 1947, all the patients 
died, but after that year better methods of treatment have led to the recovery of 42% of the 
patients. The mortality was 88% for infants under 1 year of age, 68% for infants 1 to 2 years 
old, 48% for children 2 to 6 years old, and 32% for children 6 to 13 years old. Tubercle bacilli 
were found by smear or by inoculation of guinea pigs in the spinal fluid of all of the 38 cured 
patients. The hospital stay of these 38 patients varied from 107 to 483 days, streptomycin being 


riven daily intrathecally over periods from six weeks to six months. 
8 HiGGins, Boston. 


HeEMORRHAGIC SYNDROMES IN TuBERCULOsIS. G. Rotini, Minerva pediat. 4:565 (July 15) 
1952. 

Two cases of purpura in tuberculous children are reported with autopsy findings. An 
ll-year-old girl had a transitory purpura, apparently due to an abnormality of the megakaryo- 
cytes in the bone marrow. A 2-year-old girl had purpura, apparently due to capillary fragility. 

Purpura in tuberculosis is classified into four types, in each cf which there is a varying 
degree of toxicity of the capillary wall cells. The types are (1) that due to capillary toxicosis 
without platelet disturbance, (2) that due to pathology of the platelets without thrombopenia, 
(3) that due to a temporary thrombopenia, and (4) that with miliary involvement of the bone 


‘ a persiste ombopenia. 
marrow and a persistent thrombopenia Hiccins, Boston. 


EXPERIENCE IN THE TREATMENT OF CHILDHOOD TUBERCULOSIS WITH IsoNntazip. T. Por- 
ceELLI, Minerva pediat. 4:582 (July 31) 1952. 


In a three-month experience with the use of isoniazid in treating various types of child- 
hood tuberculosis in the Children’s hospital in Milan, the author obtained excellent clinical 


results, although little change in the x-ray picture was noted. ——— 


HisTOPLASMosIS IN CHILDREN. N. StrverMAN and J. Scuwarz, Rev. chilena_pediat. 
23: 225 (June) 1952. 


Common aspects are given on the epidemiology, mycology, pathology, and laboratory diag- 
nostic techniques of histoplasmosis in infancy. Several illustrative cases (fatal and nonfatal) 
of histoplasmosis in children are described, and the clinical and roentgenological characteristics 


are brietly discussed. From THE AUTHORS’ SUMMARY. 
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INTRASPINAL INJECTIONS OF A MIXTURE OF STREPTOMYCIN, SOLVOTEBEN, AND P. A. S. OVER 

Lone Pertops: AN IMPROVEMENT IN THE TREATMENT OF TUBERCULOUS MENINGITIS 
IN CHILDREN. Fritz and SANTELMANN, Med. Wehnschr. 76:1015 
(Aug. 17) 1951. 


The following routine treatment of children with tuberculous meningitis was adopted 


Streptomycin is given intramuscularly twice daily in a dosage of 12.5 mg. per kilogram for 


seven months. Paraaminosalicylic acid is given by mouth in a dosage of 0.3 gm. per kilogram 


daily for five days. It is stopped for two days. This regimen is adhered to up to the seventh 


month. A mixture of streptomycin-Solvoteben (a thiosemicarbazone compound) and paraamino 


salicylic acid is given daily in the first, second, third, fifth, and seventh months. In severe cases 


it may be administered daily in the ninth and eleventh months. If necessary, intracisternal 


injections of streptomycin and Solvoteben may be given under special precautions. Directions 


are given for the preparation of the mixture and for its dosage. Twenty children, 2!» to 11 years 


of age, were treated. Of these, 16 were probably cured. 


\mBerG, Rochester, Minn 


SCLERODERMA, VITILIGO, AND TuBpercuLosts. H. Ries, Ztsehr. Kinderh. 70:125, 1951 


After discussing the definition and various theories of scleroderma, Ries reports two cases 
in which active tuberculosis was present at the time of the appearance of the local sclerodermic 


lesions. He believes that the skin changes are on a neurogenic (sympathetic) basis, the stimulus 


for which originates in the diencephalon. The changes in the diencephalon are supposedly 


caused by infectious diseases, in the presented cases by tuberculosis 


GLaser, Jerusalem 


COMPARATIVE STUDIES OF SABIN-FELDMAN’'S Cortor Test FOR TOXOPLASMOSIS AND THI 
ToOxopLasMIN Test. O. Vive, Ztsehr. Kinderh. 70:271, 1952. 


The Sabin-Feldman color test was compared with the toxoplasmin skin test in 129 adults 
and children. Toxoplasmin was produced from peritoneal exudate of mice. ‘There was almost 


complete correlation between the results of the two tests except for some infants under 6 months 


of age, in whom the color test was positive at various titers but the skin test negative. This 


discrepancy between the two tests can be explained possibly by the passive transfer of antibodies 


from the mother to the child, giving a positive color test titer but a negative skin test 


The results of Sabin and Feldman, who did not find such close correlation between the 
two tests but did find a high number of negative skin tests in the presence of positive color 


tests, are explained by Vivell as due to the fact that Sabin and Feldman used toxoplasmin 


obtained trom egg cultures which does net seem reliable 


The author recommends the skin test as reliable for screening examinations and the Sabin 
Feldman color test for quantitative evaluation of the course of antibody formation 


GLASER, Jerusalem 


CHANGES IN THE ELECTROENCEPHALOGRAM IN TUBERCULOUS MENINGITIS DURING STREPTO 


MYCIN THerary. R. Garscue and G. Divecoscu, Ztschr. Kinderh. 70:354, 1952 


The authors conclude that the changes in the electroencephalogram in tuberculous meningitis 
are not specific and have no prognostic significance, but that the severity of the cerebral damage 


is reflected in the electroencephalogram and that in acute meningitis improvement of the electro 


encephalographic curve can be noted as a result of streptomycin therapy. In chronic meningitis, 


however, the influence of streptomycin is net noticeable in the electroencephalographic curve 


GLASER, Jerusalem 


I. 


Housen, Maandschr. kindergeneesk 


CHEMOTHERAPY OF TOXOPLASMOSIS. MATHILDE M. 


20:213 (Aug.) 1952. 


In the treatment of experimental toxoplasmosis, several sulfones have a therapeutic action 
These agents work probably by the liberation of diaminodiphenyl sulfone in the intestinal tract 


A trial of these agents in human toxoplasmosis should be considered. 


FroM THE AUTHOR'S SUMMARY 
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Diseases of Blood, Heart and Blood Vessels, and Spleen 


CONGENITAL PULMONIC STENOSIS WITH OPEN FORAMEN OVALE IN INFANCY. R. P. JOHNSON, 
and ELotse EF. jounson, Am. Heart J. 44:344 (Sept.) 1952. 


Five cases of congenital valvular pulmonic stenosis with open foramen ovale occurring in 


infants and proved by autopsy are reported. The patients were all girls, and their ages were 
3, 4, 9, 12, and 19 months. This malformation may prove to be the second commonest cause of 
cyanotic congenital heart disease, only the tetralogy of Fallot occurring more frequently. 

The syndrome in infants includes early cyanosis, often present at birth, which may clear for 
a short period, only to return. Polyeythemia and clubbing of the fingers and toes may follow 
the cyanosis. A precordial systolic murmur of slight to loud intensity is present. Dyspnea 
in these infants cecurs in paroxysms and is a warning of approaching dissolution, which may 
be prevented by a timely surgical valvulotomy. The heart is enlarged and has a characteristic 
roentgen appearance of an upturned apex, a dilated pulmonary artery, and avascularity of the 
peripheral lung fields. The electrocardiogram shows marked right ventricular hypertrophy and 
the P waves are prominent in Lead II. 

This syndrome is to be differentiated from pure (isolated or uncomplicated) pulmonic stenosis 
and from the tetralogy of Fallot. The common “blue baby” operations of Blalock or Potts are 
not beneficial in pulmonic stenosis with open foramen ovale. 


FroM tHe AUTHORS’ SUMMARY. 


ConcenitaAL Heart Diskase: An ANALYSIS OF ELECTROCARDIOGRAPHIC PATTERNS IN 
Forty-Four Patients With ELevatep RIGHT VENTRICULAR PReEssuRE. R. S. Cossy, 
D. C. Levinson, W. J. Zinn, S. P. Dimitrorr, and G. C. Grirrita, Am. Heart J. 44:581 
(Oct.) 1952. 


The authors reported the electrocardiographic findings on 44 patients with congenital heart 
disease who on cardiac catheterization showed a right ventricular systolic pressure of 30 mm. 
Hg or above. 

Thirty-five of the patients who had structurally predominant right ventricular hypertrophy 
showed either the classic electrocardiographic pattern of right ventricular hypertrophy or 
varying degrees of incomplete right bundle-branch block. Of nine patients with structural 
involvement of both right and left ventricles, six showed electrocardiographic evidence of 
bilateral hypertrophy. 

The authors point out the importance of electrocardiography in congenital heart disease 


with right ventricular hypertrophy. Grnson, Chicago 


Position oF Aortic ARCH AND DESCENDING AORTA: ROENTGENOLOGIC SIGNS IN CHILD- 
Hoop. RacHer Asn, Am. J. Roentgenol. 67:924 (June) 1952. 


The position of the aortic arch is important in the surgical approach in cases in which 
cyanotic heart disease can be treated by the creation of an artificial patent ductus. An error 
in diagnosis, resulting in entrance of the chest of a young infant on the side opposite to the 
descending aorta, might prove fatal. 

Characteristically the right aortic arch produces a deviation of the trachea and esophagus to 
the left, in the region of the aortic arch. Deviation of the trachea to the right would indicate 
a left aortic arch, probably associated with a left descending aorta, and deviation of the trachea 
to the left would indicate a right aortic arch, probably with a right descending aorta. Retro- 


esophageal crossing of the aorta occurs very rarely. Hopason, Rochester, Minn 


Brain HeMorRRHAGE AFTER Carotip-JUGULAR Anastomosis. I. M. Tartov, and D. 
GRAYZEL, Ann. Surg. 136:250 (Aug.) 1952. 


Beck, McKhann, and Belnap attempted to increase the blood supply of the brain and thus 
benefit mentally and physically retarded children. They established a fistula between the 
common or the external carotid artery and the internal jugular vein. 
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The authors performed this operation on nine children. Not only did the operation fail to 


achieve the desired result, but serious complications followed. These were severe proptosis, and 


subarachnoid hemorrhage in two patients, who recovered when the anastomosis was interrupted. 


Because of the progressive dilatation of the intracranial veins, the authors suspected that other 


complications might occur later. This suspicion was confirmed by the case-of a fatal massive 


intracerebral hemorrhage that occurred five months after the left external carotid artery was 


anastomosed to the left anterior jugular vein in a retarded child. The case report is given in 


detail. BANTIN, Omaha 


ID). C. SABISTON 


CEREBRAL LESIONS IN CONGENITAL HEART Disease. M. BeRTHRONG and 


Jr., Bull. Johns Hopkins Hosp. 89:384 (Nov.) 1951. 


Berthrong and Sabiston reviewed the autopsy findings in 162 cases of serious congenital 
heart disease, 135 of the cyanotic and 27 of the acyanotic type, with special regard to the occur- 
rence of all types of cerebral lesions, and attempted to determine, if possible, the pathogenesis of 


such lesions. 


They found that cerebral lesions of different types occur with greatly increased frequency 


in patients with congenital heart disease. In patients with cyanotic heart disease, including those 


who have had surgical procedures, cerebral infarctions are particularly common, occurring in 


25 of the 135 cases. Cerebral necroses, as a result of the greatly impaired tissue oxygenation 


without vascular occlusions, may account for a relatively small number of cases of microscopic 


lesions. The majority of the infarcts are the result of vascular occlusions. 


The authors emphasize the important role of polycythemia in the production of intravascular 


thromboses as a cause of infarcts and discuss the close similarity in this respect of these cases 


to cases of polycythemia vera in adults. 


Soth arterial and venous cerebral thromboses occur. It is not known whether the throm- 


boses leading to the arterial occlusions usually develop in peripheral veins, to reach the cerebral 


arteries as paradoxical emboli through cardiac defects, or form in the cardiac chambers to 


embolize the brain, or develop in situ in the cerebral arteries; but all mechanisms may occur. 


Venous thrombi which are seen or are inferred to exist from hemorrhagic infarctions are more 


common than arterial occlusions. 


The severe surgical procedure necessary for the alleviation of these cardiac malformations 
imposes the additional factors of shock and hemoconcentration on the already increased ten- 


dency to thrombosis. Hemorrhagic infarctions are particularly frequent in the immediate post- 


operative period. The authors note the part played by the common attacks of increased cyanosis 


and fainting in increasing the tendency to thrombosis by further reducing the rate of cerebral 


blood flow. 


Brain abscesses also occur with increased frequency in patients with cyanotic heart disease 


Patients with acyanotic heart disease alse present many cerebral lesions, but these are often 


of a nonthrombotic origin or, when they are due to thrombosis, causes for such thromboses are 


obvious. A very high incidence of congenital aneurysms of the circle of Willis in patients with 


coarctation of the aorta is reported. 


Avpers, Philadelphia [A. M. A. Arch. Neurol. & Psychiat. | 


3ACTERIAL ENDOCARDITIS AFTER A TAUSSIG-BLALOCK OPERATION IN A Cast oF UNUSUAL 
Patuotocy. H. Evertty Jones and FE. G. Dotton, Arch. Dis. Childhood 27:157 (April) 


1952. 
A case is described in which infective endocarditis caused death by rupture of a mycotic 
aneurysm of the pulmonary artery two and one-half years after a Taussig-Blalock operation had 
been performed. Postmortem examination showed that the heart was functionally bilocular and 


that there was transposition of the great vessels. Ketiy, Milwaukee. 
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Diseases of Lungs, Pleura, and Mediastinum 


CONGENITAL Cystic DiskAsk OF THE LUNG 1N NEWBORN. FRANK B. WHITESELL JR., and 
Wititam J. Waite, Ann. Surg. 136:299 ( Aug.) 1952. 


Cystic disease of the lungs in the neonatal period has not been adequately emphasized. 
Prompt recognition of this relatively rare disease and an aggressive surgical attitude toward it 
may prevent an otherwise fatal outcome. 

Diagnosis of this disease can be made with ease if routine chest roentgenograms are obtained 
in every instance of neonatal respiratory distress. 

The treatment of choice is radical extirpation of the diseased lung tissue by lobectomy or 
pneumonectomy, both of which are well tolerated even in the first few days of life. 


Omaha. 


SURGICAL CORRECTION OF FUNNEL Cuest. F. Gorbon Kine, Ann. Surg. 136:798 (Nov.) 
1952. 


Six cases of surgically treated funnel chest deformity are reported. Results in all cases were 
excellent, and there were no serious complications, residuals, or deaths. The period of obser- 
vation covered two to four years. There is no indication that recurrence is likely. The sub- 


sternal ligament has not seemed an important factor in these cases. 


A Nontoxic DeterGENT FOR Use IN Disso_vinGc Viscip BRONCHOPULMONARY 
SECRETIONS. JoserH B. MiLLer and Epwarp H. Boyer, J. Pediat. 40:767 (June) 1952. 


Triton A-20 is an alkylaryl polyether alcohol. It is a valuable detergent with little or no 
pulmonary toxicity. In the form of an aerosol, it effectively liquefies sputum. 


MaAcpONALD, Pittsburgh. 


Maximum BREATHING Capacity AND Vitat Capacity oF MALe CHILDREN AND ADOLEs- 
cents. B. G. Ferris Jr. J. L. Wairrenpercer, and J. R. GALLacuer, Pediatrics 
9:659 (June) 1952. 


Expected mean values and a range of normal values (+ 2 standard deviations) are presented 
for the vital capacity and the maximum breathing capacity of male children and adolescents. 

It is recommended that calculations of the above values be based upon four attributes (age, 
height, weight, and body-surface area) rather than upon a prediction deriving from a single 
attribute (especially in a boy who does not have a standard height and weight for his age.) 


From tHe AutHors’ SUMMARY. 


Giant PNEUMONIA witht INCLUSIONS. Russert W. WELLER, Pediatrics 10:681 (Dec.) 
1952. 
A case of giant cell pneumonia with inclusions is reported. Intracytoplasmic and intranuclear 


inclusions are present. Exhaustive search reveals no inclusions in viscera other than the lungs. 
The pulmonary cytologic picture is similar to that seen in canine distemper. 


FROM THE AUTHOR'S SUMMARY. 


COMPARATIVE STUDY OF CANINE DISTEMPER AND A RESPIRATORY DISEASE OF MAN. JOHN 
M. Apams, Pediatrics 11:15 (Jan.) 1953. 


Clinical, epidemiologic, pathologic, and serologic evidence has been presented which indicates 
a possible relationship of canine distemper and a respiratory disease of human beings. 

Neutralization of distemper virus infection in ferrets has been accomplished experimentally ; 
infection caused by this virus in living chick embryos has been neutralized by human sera and 
by human gamma globulin. Both in vivo and in vitro methods were employed in these experi- 
ments, 
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Inclusion bodies with the same morphologic and staining characteristics are shown in the 
two diseases, and there are similar tissue reactions to infection. The striking features of these 
changes are the proliferation and destruction of pulmonary lining epithelium, giant cell formation, 
and a predominant mononuclear reaction in the animal and human sections. 

A review of the literature on a possible relationship between canine distemper and human 
illness has been presented. The former disease is now proved to be due to a specific virus 


From THE AUTHOR'S SUMMARY 


REGRESSION OF PULMONARY Cysts Durinc Earty Ineancy. Joun Carrey, 
Pediatrics 11:48 (Jan.) 1953. 


The immediate and ultimate prognosis of surgically untreated pulmonary and pleural cysts 


is excellent, even during the early weeks of life. 


RESPIRATORY ADMINISTRATION OF CHLORAMPHENICOL IN CHILDREN. M. Gomiratro San 
prucct, Minerva pediat. 4:258 (April 15) 1952. 
Chloramphenicol was given to healthy children, 5 to 10 years of age, by three different routes: 
(1) by mouth, (2) by rectum, and (3) by inhalation. The breathing of a nebulized solution 
of the drug led to as satisfactory absorption as was obtained by the other routes, as indicated 


by blood and urine levels. 
1 and urine Boston 


VISUALIZATION OF HILAR AND MEDIASTINAL GLANDS BY MEANS OF PosTERIOR MEDIASTINAI 
PNEUMOGRAPHY AND STRATIGRAPHY. P. Duranp, EK. pe Tont, and G. Porro, Minerva 
pediat. 4:303 (April 30) 1952. 


Roentgenograms are shown which illustrate the value of the injection of air into the anterior 
and posterior mediastinum for the depiction of enlarged lymphatic and thymic glands. Some of 


the films were taken by stratigraphy. Sicicres. Boston 


Notre ON DIFFERENTIAL DIAGNosis OF CONGENITAL PULMONARY Cysts. EF. KRatkKova, 
Pediat. listy 7:349 (Dec.) 1952. 

This is a description of four cases of congenital pulmonary cysts found in girls; two of them 
were successfully operated on. Tomography, bronchography, and thoracoscopy will confirm 
the diagnosis. A differential diagnosis among the pulmonary cyst, pulmonary abscess, pneumo 
thorax, and emphysema bullosum is usually difficult, but an x-ray examination and prolonged 
observation will make the diagnosis clear. Operative treatment is being recommended 


From THE AuTHOR’S SUMMARY 


Diseases of Gastrointestinal Tract, Liver, and Peritoneum 


THe Errect OF AUREOMYCIN AND CHLORAMPHENICOL ON THE FUNGAL AND BACTERIA! 
FLORA OF CHILDREN. J. J. McGovern, R. H. Parrott, Cnester W. EMMoNs, SIDNEY 
Ross, F. G. Burke, and E. CLARENCE Rick, New England J. Med, 248:397 (Mar. 5) 1953 


One hundred normal children were examined to determine the incidence of “Candida 
albicans” in the gastrointestinal tract. This organism could be demonstrated in small numbers 
in the mouths of 14% of the children and in the rectum in 6% 

Twenty-one normal children were given chlortetracycline (aureomycin) orally for & days, 
and 24 children were given chloramphenicol intramuscularly or orally for 10 to 14 days. Labor 
atory and clinical observations were made on each child before, during, and after the treatment 
period. No clinical thrush was observed. 

Before treatment the incidence of C. albicans in the gastrointestinal tract was 17% in this 
group of 45 children, rising to 33% at the end of the treatment period. By the third to the 
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eighth day of treatment, the average number of colonies of C. albicans had increased from 
3 to 50. There was a marked decrease in Gram-negative and Gram-positive organisms in the 
gastrointestinal tract, with a concomitant increase in the fungal floras, including yeasts and 


various species of Candida other than C. albicans. 


CHEMICAL COMPARISON OF NORMAL MECONIUM AND MECONIUM FROM A PATIENT WITH 
Mercontum ILeus. Dorotuy J. BUCHANAN and S. Rapoport, Pediatrics 9:304 (March) 
1952. 

A series of chemical analyses comparing normal meconium with meconium from a patient 
with meconium ileus demonstrated the following differences: (1) Normal meconium contained 
over four times the amount of total reducing sugar found in the meconium from a patient with 
meconium ileus; (2) normal meconium contained less total nitrogen, mostly nonprotein, than 
meconium from a patient with meconium ileus, which was mostly protein in nature, and (3) 
the phosphorus and purine contents were minimal in both samples. 

About 15% of the reducing sugar of both the normal and the abnormal meconium was 
dialyzable. 

Ammonium sulfate fractionation of normal meconium gave definite precipitates at a saturation 
of &3% and at complete saturation. Meconium from a patient with meconium ileus gave 
precipitates at saturations of 67 and 75%. 

Alcohol fractionation of normal meconium gave precipitates at alcohol concentrations of 46, 
50, 60, 67, 75, and 83%, reducing sugar to nitrogen rations rising from 3.2 to 6.6 with increasing 
alcohol concentrations. Alcohol fractionation of meconium from a patient with meconium ileus 
Zave precipitates at alcohol concentrations of 56, 62, 66.5, and 81%, the reducing sugar to 
nitrogen ratios rising from 0.47 to 0.86 with increasing alcohol concentrations. 

The action of pepsin and trypsin on normal meconium was not significant; on meconium 
from a patient with meconium ileus trypsin increased the per cent of nonprotein nitrogen 
twice and of pepsin sixfold. The reducing sugar to nitrogen ration of meconium from a 
premature infant was shown to increase as it progressed down the intestinal tract. 


From THE AUTHORS’ SUMMARY. 


INFECTIVE GANGRENE OF THE Moutn (Cancrum Oris). D. B. Pediatrics 9:544 
(May) 1952. 


The clinical features of infective gangrene of the mouth are described as seen in malnourished 
children in Ibadan, Nigeria. The etiology is discussed with reference to malnutrition in general 
and seasonal food shortage in particular. Successful treatment with a remarkable degree of 
natural healing occurred with penicillin and a high protein diet. 


From THE AUTHOR'S SUMMARY. 


ADRENOCORTICAL TUMOR ARISING IN THE LIVER OF A THREE YEAR OL_p Boy With SIGNS 
OF ViIRILISM AND CuSsHING'S SYNDROME, LAWson WILKINS, and Mark M. Ravircu, 
Pediatrics 9:671 (June) 1952. 

A case is reported of a boy 3 years 9 months of age, who presented the features of the 
adrenogenital syndrome. Roentgenograms showed a large calcified mass in the right upper 
quadrant of the abdomen. This proved to be a virilizing adrenocortical tumor, buried in the 


right lobe of the liver and receiving its circulation throughout the liver. Resection of four 
costal cartilages gave direct access to the liver through a transverse abdominal incision without 
the necessity for division of the diaphragm and permitted successful removal of the tumor and 
most of the right lobe of the liver. The tumor had no attachments to the right kidney or 
vena cava. There was no adrenal tissue in the usual location on the right. The child is well 


and developing normally two years after operation. Senn vas Avtnoay Sumusar 
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Use or 1)8!-LapeLep PROTEIN IN THE STUDY OF PROTEIN DIGESTION AND ABSORPTION IN 
CHILDREN AND WitHout Cystic Fiprosis oF THE PANCREAS. S. LAvik, 
LeRoy W. Mattuews, G. W. BucKALoo, SAMUEL SpecToR and Hymer L. FRIeEDELL, 

Pediatrics 10:667 (Dec.) 1952. 


A method is described for the evaluation of protein digestion and absorption by measuring 
the fecal excretion of isotope after the administration of a test meal of I'*!-labeled protein. 
Application of this method to 10 children without gastrointestinal disease and to 5 with cystic 


fibrosis of the pancreas revealed the following facts: (1) less than 6% of the ingested isotope 


was exereted in the feces of the “control” subjects; (2) a 10 to 40% (average 22.5%) fecal 


excretion of the ingested isotope occurred in the children with cystic fibrosis of the pancreas ; 
(3) a 50% decrease in the fecal excretion of isotope resulted in two of four children with cystic 


fibrosis of the pancreas when pancreatin was fed with the test meal; (4) one patient with cystic 


fibrosis of the pancreas, who after receiving pancreatin still excreted 40% or more of the 


ingested isotope in the feces, excreted only 8% when the test was repeated with prehydrolyzed 


protein, 


THE AUTHORS’ SUMMARY 


CORROSIVE STRICTURES OF THE ESOPHAGUS AND THEIR TREATMENT. Mercer G. LYNCH, 


. Selected Writings of the Ochsner Clinic 8:24 (Dec. 31) 1949, 


Lynch states that the numerous methods of treating corrosive strictures of the esophagus have 
met with varying degrees of success, but, despite legislation requiring labeling of all caustic 


substances and despite the fact that lye as a household agent is much less popular than formerly, 


strictures of the esophagus produced by lye still occur too often. 


He reports three cases with roentgenograms. Details are given in the first 24 hours of the 


acute stage, when the pediatrician or internist first sees the patient, after which the otolaryn- 


gologist must plan an exact management of the case. 


Retrograde esophagoscopy with through-and-through passage of the string is not an easy 
task and often is a risky procedure. Accomplishment of this step, however, marks a distinet 


milestone in the progress of the patient. Passage of the bougie from above for the first time is 


accomplished by means of the fluoroscope, which is safe. Progress is slow. In longitudinal 


stricture dilatations just about “hold their own.” Deep burns of the esophagus cause dense 


scar tissue, and this requires repeated dilatations indefinitely. Where the burn is so extensive 


that even a filiform catheter cannot be passed, gastroesophagoscopy is the only method that will 


enable the patient to return to a normal mode of life. 


GorvDON, Philadelphia [A. M. A. Arch. Otolaryng. |. 


PATHOGENESIS OF RECURRENT ABDOMINAL Pain IN L. Marpacur, Acta 
paediat. belg. 6:53, 1952. 


In discussing the problem of recurrent abdominal pains in childhood Maldague describes the 


cases of three children, 11, 12, and 13 years of age, who complained of severe periodic cramps 


in the abdomen, in one preceded by severe headache. Since medical treatment was of no avail 


and the pains were intolerable, laparatomy was performed and visible peristaltic disturbances 


were seen during operation—in one case, small invaginations of the intestines at three different 


places which could be reduced easily. In two cases the laparatomy was sufficient to free the 
patient of symptoms, whereas the third child continued to have complaints 


The author feels that the basis for these peristaltic disorders is emotional disturbances and 


advocates psychotherapy. He feels that the results obtained by laparotomy were also psycho 
logical. 


GLASER, Jerusalem 


CrrrHosis IN A 2 AND A YEAR Ovp with an Unusvuart Course 
AND WITH AN UNUSUAL PATHOLOGICAL FINDING. JAN SUMBERA and Max Diwnos, 
- Pediat. listy 6:46, 1951. 


The authors describe a case of cirrhosis in a 2!2-year-old child, which was localized in a 


part of the left lobe of the liver. The disease was diagnosed one year before the death of the 
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child by help of the puncture, and of the cirrhosis nodus in the left lobe. Pathologically this 
was a special kind of cirrhosis with cavernous dilatation of the bile ducts and with a strong 


adenomatous growth. From THE AuTHORS’ SUMMARY. 


Nervous Diseases 


Brain Apscess—OToOGENIC AND Rutnocentc. B. H. Suuster, A. M. A. Arch. Otolaryng. 
56:114 (Aug.) 1952. 


At present most intracranial complications of otolaryngologic origin are associated with 
chronic, rather than acute, infection of the ear or sinuses. Among the intracranial complications 
of ear and nose infections, brain abscess is probably as common as any of the others, and Shuster 
considers this subject in the present paper. 

He first points out that the otolaryngologist who first sees the patient should keep the 
possibility of such a complication in mind and learn to recognize it. Of the signs or symptoms 
of brain abscess the most striking is probably the mental status of the patient. He is listless 
and unmindful of his surroundings. The characteristic headache is dull and thumping. The 
pulse rate is usually slow, and an elevation of temperature may occur with a subnormal pulse. 
Mild papilledema may be present. There may be a moderate increase in cell count of the spinal 
fluid. 

In looking for localizing signs, the otolaryngologist should be acquainted with the anatomic 
features in the areas usually involved. The temporal lobe, the cerebellum, and the frontal lobe are 
the areas involved when the ear or sinuses are the etiologic factors. The temporal lobe is the 
commonest site. The author outlines points helpful in localization. 

The treatment is surgical, and Shuster feels that the otolaryngologist, rather than the neuro- 
surgeon, is best suited to continue the care of the patient and treat the abscess from the feeding 
point in the mastoid or sinus. From his experience, he finds that as soon as the abscess is 
diagnosed and localized, incision, drainage, and the insertion of a rubber tube constitute the 
simplest and most satisfactory method of treatment. 


Avpers, Philadelphia [A. M. A. Arch. Neurol. & Psychiat. |. 


New TREATMENT FOR HereEDITARY (HUNTINGTON) D. GotpomMan, Am. J. M. Se. 
224:573 (Nov.) 1952. 


Six patients with Huntington's chorea were treated with procaine amide hydrochloride. 
Treatment was begun with 0.25 gm. four times a day and gradually increased over a two- to 
four-week period until 1.0 gm. four to five times a day was being administered. All patients 
had mild to marked reductions in the severity of the chorea, but there was no improvement of 
the patients’ mental status. The side-reactions of the treatment consisted of faintness, somno- 
lence, paresthesia in the extremities, and dryness of the mouth, Patients with paralysis agitans 


and myoclonic tics were not benefited. 


Bertin, Mount Vernon, N. Y. [A. M. A. Arch. Neurol. & Psyeshiat.]. 


SEPARATION OF THE BLOOD VESSELS FROM THE WALLS OF A LATERAL VENTRICLE IN 
RapipLy ProGREsSING HypROCEPHALUS. RERNARD S. Epstetn, Am. J. Roentgenol. 
67:929 (June) 1952. 


Normal or moderate dilatation of the lateral cerebral ventricles usually shows these chambers 
as smooth-walled cavities. With rapidly advancing hydrocephalus, ribbing of the roofs of the 
lateral ventricles may be observed. This is due to stretching of the blood vessels up to the limit 
of their elasticity, after which the ventricular walls continue to recede between the blood vessels. 


A case is presented showing this difference in resistance of white matter and blood vessels to 


the strain of advancing dilatation. ‘When 
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HypRANENCEPHALY. ELISABETH Moser, Ann. paediat. 179:193 (Oct.) 1952. 


A case of hydranencephaly in a boy of 31 days is described. Both hemispheres of the brain, 
apart from insignificant rests of basal gyri, were replaced by a fluid-filled double bladder the 
wall of which corisisted of the two soft meninges and a small layer of glia with abundant 
deposits of hemosiderin. Clinically there were gradually increasing hypertonus of the whole 
muscular system, eclamptic attacks, disturbance of sucking and swallowing, and low temper- 
atures. There is generally very little known about the pathogenesis and etiology of hydran- 


encephaly. It is probably due to some morbid process during the fetal period; it is most probable 


that the brain, which is already formed, is destroyed during the second half of intrauterine 
life. Certain circulatory disturbances may be responsible. 


From THE AUTHOR'S SUMMARY 


Tue Nature oF PostMENINGITIC SUBDURAL Errustons. Gayte G. ARNoLD, J. Pediat. 

40:757 (June) 1952. 

Arnold reports that as demonstrated by electrophoresis the protein in subdural effusions is 
blood protein. The yellow pigment present in subdural effusions is one pigment and is derived 
from heme. Subdural fluids that collect after purulent meningitis should therefore be classed as 
erythrochromatic and not xanthochromatic. 

Arnold theorizes that leptomeningitis may damage the boundary membranes of the arachnoid 
villi. The altered permeability of these membranes may then allow the passage of blood or 
blood serum into the subdural space. If bacteremia is present at the time of the “leak,” the 


‘ffusi ay be > 
effusion may be purulent. MacponaLp, 


ListTeRIA MENINGITIS IN PREMATURE INFANT. F. G. Line, and F. G. Appreron, |. Pediat. 
41:97 (July) 1952. 


The authors report a case of a premature infant with meningitis due to Listeria monocytogenes. 
The diagnosis was confirmed at the age of 12 days. Successful treatment included a combination 
of chlortetracycline (aureomycin), chloramphenicol, and oxytetracycline (Terramycin) 


MAcpdONALD, Pittsburgh 


MopbE oF ACTION OF SODIUM DIPHENYLHYDANTOINATE (DILANTIN) IN Epttersy. Ropert 
B. Atrp and Louis Strait, J. Pharmacol. & Exper. Therap. 103:136 (Oct.) 1951. 


Diphenylhydantoin (Dilantin) raised the convulsive threshold of white mice treated with 
convulsive doses of cocaine hydrochloride. Data showed that a 20% decrease in the cocaine 
convulsive dose lessened the convulsions by two-thirds. 

In cats protected by diphenylhydantoin, the amount of cocaine entering the cortex was 
lessened by 23% and that in the cerebrospinal fluid showed a decrease of 20% while the 
concentration of cocaine in the blood remained the same. Comparing these results, it) was 
thought that the lowering of the cocaine blood concentration by diphenylhydantoin might well 
account for the protective effect of this anticonvulsive agent. 

Since diphenylhydantoin lowered the permeability of the blood-cerebrospinal fluid barrier 
as well as the blood-brain barrier, it would appear that the element common to both barriers, 
namely endothelium, was the component affected by the hydantoin, a result which is in agreement 


with previous supravital dye studies. 
Pincuer, Cleveland. 


INFLUENZAL MENINGITIS TREATED SUCCESSFULLY WITH PotyMixin Bo (AgROSPORIN) 
Harry LeicHeNGeR and LeELABELLE C. FrReeMAN, Illinois M. J. 102:205 (Sept.) 1952. 


A case of acute purulent meningitis due to Hemophilus influenzae was treated successfully 
with polymixin B (aerosporin) after no response was obtained from adequate doses of combined 
sulfadiazine and penicillin; oxytetracycline (Terramycin), and combined streptomycin and sulfa 


diazine. The patient, who had been critically ill for 21 days, showed improvement after 3 days 
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and was apparently well after 6 days of polymixin B therapy. Complete recovery was noted 
in 12 days. Physical examinations made 12 days and 3 weeks, respectively, after polymixin B 
therapy was begun, showed the child had no evidence of any complications or residual findings. 
Urinalyses, blood counts, and blood smears were also normal. In this case effective therapeutic 
doses of polymixin B resulted in no evidence of toxicity. 


From THE AUTHORS’ SUMMARY. 


PARADOXICAL CEREBRAL Excision IN Hemispastics: PRELIMINARY REPORT. HUNTER J. 
Mackay, Northwest Med. 51:403 (May) 1952. 


In this preliminary report on a new radical treatment for hemispastics, the author reports 
four cases of hemicerebral excision. With little else to offer the severely handicapped 
hemispastic youngster with cerebral palsy incapacitated by psychomotor seizures, the author and 
his associates reasoned that any abnormally functioning cortex was increasing the difficulty and 
that removal of the abnormal tissue might give the remaining normal cells a better chance to 
function properly. 

Therefore, from four children with known left-sided lesions the entire left temporal, frontal, 
parietal and occipital lobes were removed. To the amazement of all concerned, these children 
recovered and demonstrated obvious improvement in spasticity, had no hemianopsia, were not 
aphasic, and had a marked reduction in their psychomotor seizures. The author concludes that 
to date the treatment of youngsters with hemispastic cerebral palsy has not been nearly radical 


enough and that ablative surgery offers new hope for these children. ian: Baitille 


SALMONELLA BREDENEY MENINGITIS: Case Report oF A 19-Day-OLp INFANT. Howarp 

Kantor, Pediatrics 9:597 (May) 1952. 

A case of Salmonella Bredeney meningitis with recovery in a 19-day-old infant is reported. 
This is the youngest infant with Salmonella meningitis known to recover. No cases of Sal- 
monella Bredeney meningitis have been reported in the literature. 

This infant was admitted with a 24-hour history of apathy and anorexia. Two hours before 
admission a temperature of 38.8 C. (101.8 F.) was noted, and the infant was then seen at the 
hospital. The birth history and previous neonatal course were uneventful. Positive physical 
findings on admission were a temperature of 1018 F., grayish cyanosis, and bulging anterior 
fontanel. Further signs of meningeal irritation were absent. Lumbar puncture revealed a 
purulent cerebrospinal fluid. Culture of the cerebrospinal fluid and the blood were positive for 
Salmonella Bredeney. This finding was confirmed by Erich Seligman, at the New York 
Salmonella Center. 

Treatment with multiple antibiotics and chemotherapy both parenterally and intrathecally 
produced rapid clinical improvement. Intrathecal administration of streptomycin was considered 
instrumental in sterilization of the spinal fluid by the third hospital day, and the favorable and 
prompt clinical response that ensued. An equally effective supportive whole blood transfusion 
may have aided this recovery. The use of chloramphenicol (chloromycetin) after discontinuance 
of all other therapy (for a total of 17 days) effected a complete recovery. No sequelae were 
noted at the end of a three-month observation period. 

Attempts at discovering the carrier state of the infecting organism through careful exami- 


nation of the family revealed no source of infection. 


Resutts or Raptarion THerary VASCULAR ANOMALIES OF THE CENTRAL NERVOUS 

System. G. Kaptan, B. Roswit, and FE. G. KrurGer, Radiology 59:555, 1952. 

The authors report nine cases of vascular malformations of the central nervous system, in 
all of which the treatment was first surgical, followed by x-ray therapy. In five of the nine cases 
the lesion was an arteriovenous angioma of the brain. In four of these it was observed 
surgically; in the fifth the diagnosis was made by means of cerebral angiography, and the 
common cartoid artery was ligated before x-ray therapy was given. In the other four cases 
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the lesion was a varix of the spinal cord. Surgical treatment consisted of decompression in all 


Cases except the one in which ligation of the common carotid artery was the only surgical 


procedure. In one other case the carotid artery was ligated after surgical decompression. 


The x-ray therapy varied considerably from case to case, both in quantity and in quality of 


radiation administered. The depth dose varied from 700 to 2,400 r in the series of nine cases. 


The total time of treatment also was extremely variable from case to case. The authors feel 


that no beneficial results were obtained from their x-ray therapy and that radiation has no role 


in management of vascular anomalies of the central nervous system. 


WeILanp, Grove City, Pa. [A. M. A. Arch. Neurol. & Psychiat. | 


MetHOops OF ASSESSING THERAPY IN CHOREA WITH SPECIAL REFERENCE TO THE USE OF 
ACTH. A. Sr. J. Dixon and FE. G. L. Bywarers, Arch. Dis. Childhood 27:161 (April) 
1952. 
Methods of assessing the effects of therapy on the severity and duration of chorea are pre- 
sented. Corticotropin (ACTH) treatment has been followed by these methods in four patients. 


The doses used were as great as, or greater than, those which in the authors’ hands previously 


had produced rapid improvement in other manifestations of the rheumatic state. Corticotropin 


in this dosage does not benefit Sydenham’s chorea. Ketty. Milwaukee 


SUBDURAL EFFUSIONS IN INFANCY: Twenty-Four Cases. A. N. Brit. M. J 
1:233 (Jan 31) 1953. 


Guthkelch presents a study of 24 cases of subdural effusion in infancy; 18 cases were of 
subdural hematoma, 5 of complicated purulent meningitis, and | of thrombosis of the sagittal 


sinus. The commonest symptoms in cases of subdural hematoma, in their order of frequency, 


were convulsions, vomiting, and irritability. Guthkeleh considers subdural tap the only diag- 


nostic procedure of value. Treatment consists in daily subdural taps for 10 to 14 days, after 


which craniotomy may be performed. Guthkelch also performed subdural taps once or twice in 
the first postoperative week. Of 16 infants treated in this way, Guthkelch has reason to believe 


that 10, or possibly 11, “will grow up into normal children.” 


It is generally agreed that subdural effusions should be suspected in any infant with menin 
gitis whose clinical progress is unsatisfactory after three days of treatment or in whom fever, 


vomiting, convulsions, or a tense fontanel persists. Guthkelch believes that with early diagnosis 


the results of treatment should approach those obtained in infantile subdural hematoma 


A case of subdural effusion complicating sagittal-sinus thrombosis is also presented. On the 
basis of this case, as well as a study of others, Guthkelch concludes that “cerebral thrombo 


phlebitis, whether it occurs from extension of infection from purulent meningitis or from a 


focus elsewhere, may give rise to a subdural effusion, and that the likely mechanism is the 


giving way of the necrotic walls of veins crossing the subdural space.” 


M. A. Arch. Neurol 


Ecnous, New Orleans [A. & Psychiat. | 


ABLATION OF ABNORMAL CorTEX IN CEREBRAL Patsy. W. Penrietp, J. Neurol, Neurosurg 
& Psychiat. 15:73 (May) 1952. 


Cerebral palsy may be defined, in a broad sense, as loss of function due to brain injury. 


Such injury may affect motor centers, producing spastic paralysis of an arm or leg, but it may 


also affect other areas of the brain and thus cripple other functions than those of arm and 


F leg movements. 
Penfield subscribes to the thesis that abnormal cortex incapable of useful service does in 
some Cases exert a noxious influence upon the rest of the brain which might otherwise function 
normally. 


In this paper he reviews operative procedures and results in patients with epilepsy, mental 


retardation, and spasticity. He concludes that patients who suffer from cerebral palsy may be 
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benefited by cortical excision in various ways. However, he states they must be very carefully 
studied and selected before such radical procedures are to be considered. 

The possible benefits follow: 1. The patient who is subject to recurring cerebral seizures 
may be relieved of his attacks. 2. The patient who has a discharging lesion of the cortex and 
shows progressive mental retardation may be greatly improved by excision of the partially 
destroyed cortex, provided intellectual degradation has not gone too far. This applies particu- 
larly to children in the early stages of mental retardation and behavior abnormality. 3. Patients 
with severe hemiplegia from infancy may be freed from spasticity to a considerable extent by 
excision of the motor cortex. 

In the experience of the author and his colleagues, complete lemispherectomy is rarely 
advisable. But subtotal hemispherectomy and the discriminating ablation of all nociferous 
cortex may bring great improvement to selected patients with cerebral palsy. 


Aupers, Philadelphia [A. M. A. Arch. Neurol. & Psychiat. ]. 


CEREBRAL ANGIOGRAPHY: ITs VALUE IN THE DIAGNOSIS OF VARIOUS INTRACRANIAL AFFEC- 
rions. A. J, BeLLer and E. Peyser, Harefuah 43:27 (Aug.) 1952. 


Angiographic studies were performed in 80 cases over a period of three years—since 1950 by 
the percutaneous method alone. Angiography is most useful in the precise diagnosis of intra- 
cranial vascular lesions, such as aneurysm and vascular malformation. In cases of such lesions 
the clinical picture is often atypical, and diagnosis without laboratory aid is extremely difficult. 
In three of five cases of sphenoidal-fissure syndrome the lesion was an aneurysm; in the 
other two it was a tumor. The only method of differential diagnosis in these cases was the 
angiogram, The apparent size of the aneurysm on the angiogram does not always corrspond to 
its actual dimensions. Only part of the aneursym may be filled with dye because of the formation 
of cyst-like structures at the site of bleeding. Only extradural aneurysms reach a large size; 
subdural aneurysms within the subarachnoid space rupture early. The authors report two cases 
of aneurysms in the anterior communicating artery in which diagnosis could be made only by 
angiogram. They cite the case of an arteriovenous malformation of the cerebral cortex with 
a history of Jacksonian attacks in a man aged 30. The electroencephalogram showed a focus 
in the left frontotemporal region. The veins and the arteries filled at the same time, without 
a capillary phase. In another case, one of traumatic carotid sinus fistula, the carotid artery was 
enlarged. This is also true of other blood vessels of the brain. In a man aged 50 with a 
six-year history of Jacksonian attacks without loss of consciousness right hemiplegia appeared 
after a head injury four months before his admission to a hospital. The weakness of the right 
side and the aphasia improved. Angiography showed an occlusion of the left middle cerebral 
artery and enlargement of the ventricle on the same side, after pneumoencephalography. Though 
the clinical course suggested a tumor, angiography and air studies indicated the presence of 
vascular occlusion. In another case the clinical picture was that of vascular disease, but the 
lesion was a tumor pushing up the middle cerebral artery, with typical bowing of the anterior 
cerebral artery. The authors state that more recently they have been using angiography alone 
in the diagnosis of expanding lesions. Of 43 cases of tumor of the brain, in which angiography 
was done, the tumor was demonstrated by angiography alone in 50%. 


N. Savitsky, New York [A. M. A. Arch. Neurol. & Psychiat. |. 


STRUMPELL’sS Disease. G. Acero, Minerva pediat. 4:491 (June 30) 1952. 


A case of familial spastic spasmodic tetraplegia of Striimpell-Lorrain in a 2-year-old boy is 
reported. Five children in this family had this same disease, but no history of a similar condition 


could be obtained in preceding generations of either parent. a 


PROGRESSIVE PARALYSIS oF CHILDHOOD. Rosario RuGGeERI, Pediat. riv. digiene med. chir. 
infan, 59:621, 1951. 
The author describes five cases of juvenile progressive paralysis with onset at the ages of 
7, 9, 10, 11, and 12 years, respectively. In all cases the disease was initially accompanied with 
lability of memory, remarkable psychic changes, and anisocoria with lowered pupillary reaction. 
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Only one patient presented dysartry and two spastic paraparesis. Epileptic-like manifesta- 
tions accompanied with complete loss of the speech occurred in another patient. The author 
reports results obtained with malaria therapy and specific drugs. The importance of an early 
diagnosis in these cases is emphasized in relation to the possibility of obtaining successful 
therapeutic results only by timely beginning of therapy. 

FroM THE AUTHOR'S SUMMARY 


SeEVENTY-Two Cases oF PNEUMOCOCCUS MENINGITIS IN THE INFANT, WITH SPECIAL REFER- 
ENCE TO COMBINED TREATMENT WITH PENICILLIN AND SULFONAMIDES. JULIO MENEG- 
HELLO and CARMEN AGuILo, Rev. chilena pediat. 20:455 (Nov.) 1949. 

The authors report on 72 cases of pneumococcus meningitis seen at the Manuel Arriaran 
Hospital during the years 1945 through 1948. Pneumococcus meningitis constituted 62% of all 
the cases of meningitis seen during this period in infants. Of the 72 patients, 26 patients died 
before 40 hours of hospitalization ; 3 patients did not receive the combined sulfonamide-penicillin 
treatment, and 43 received this kind of treatment for more than 40 hours. The total mortality 
was 62.5%, and the selected mortality, 37.3%, since of 43 infants who received the combined 
treatment for more than 40 hours 16 died and 27 recovered. 

Of the 27 infants who survived, 8 were discharged from the hospital with significant neuro 
logical sequelae and 2 with papilledema that has not affected vision during the time these 


infants have been under control. Faou THE Avutuons’ SumMARY 


PROGNOSIS AND THERAPY AF PNEUMOcOcCcIC MENINGITIS. N. URBAN and A. STECHERN, 
Ztschr. Kinderh. 70:411, 1952. 


An analysis of 33 cases of pneumococcic meningitis led to the conclusion that sulfonamide 
therapy and intramuscular and intrathecal injections of penicillin in large doses over a long 
period gave the best results. The authors do not agree with the statements in other publications 
that intrathecal penicillin may be harmful and is unnecessary. They feel that there is no danger 


if doses are carefully determined and the drug properly diluted. They insist upon early elimi 


nation of a causative focus (antrotomy) and feel that the addition of streptomycin and chlor 
tetracycline (aureomycin) will further improve the therapeutic results. 

It was the authors’ experience that prognosis as to the ultimate outcome cannot be made 
immediately after cure of the meningitis, since one of their patients was released apparently 
normal and weeks later convulsions, hydrocephalus, and mental retardation developed. 


GLASER, Jerusalem. 
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News and Comment 


ANNOUNCEMENTS 


Course in Practical Pediatric Hematology.—. course in practical pediatric hematology 
will be given on Sept. 15, 16, and 17, 1953, at The Children’s Hospital in Philadelphia, 18th 
and Bainbridge Sts. The director is Dr. Irving J. Wolman, Associate Professor of Pediatrics 
and Director of Laboratories of The Children’s Hospital. Dr. Wolman will be assisted by Dr. 
Neva M. Abelson, of the Philadelphia Serum Exchange, and Dr. Benjamin Dickstein, Dr. 
Paul G. Eglick, and others. Tuition is $60. It will run from 10 a. m. to 3 p. m. on the first 
two days and from 9 a. m. to 4 p. m. on the third day. 


Standard for Audiology Center.—The Bureau for Handicapped Children of the New 
York City Department of Health is publishing in mimeograph form the “Recommended 
Standard for Audiology Center.” 


PERSONAL 


A portrait of Dr. Tom Mitchell, Professor of Pediatrics of the University of Tennessee 
College of Medicine and Chief of Staff of the Le Bonheur Children’s Hospital, was presented to 
the University of Tennessee June 11, 1953, in honor of his many years of service in the division 


of pediatrics. The portrait was hung in the conference room of the Le Bonheur Children’s 


Hospital. 
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Books 


Applicazioni della stratigrafia assiale trasversa in pediatria. [iy R. Bulgarelli, A, 
DeMaestri, G. Sansone, EK. De Toni, C. Lombroso, L. Oliva, N. Macarini, P. Durand, and 
G. Corradi. Price, 2,000 lire. Pp. 350. Edizioni Minerva medica, Via Martiri della 
Liberta, 15, Torino, 1951. 

This book contains a collection of articles appearing in the May and June 1951 numbers of 
Minerva Pediatrica; abstracts of these articles have appeared in the AMERICAN JOURNAL OF 
DISEASES OF CHILDREN. The authors are members of the radiology and clinical pediatric staffs 
of the University of Genoa. 

A technique for stratigraphy has been worked cut in the x-ray laboratory in which the 
x-rays are focused on a given horizontal plane of the body from an angle, the film and the 
patient both being rotated during the exposure. Thus pictures of various parts of the body can 
be obtained. There are presented some excellent illustrations from films which show horizontal 
x-ray views of various levels of the body trunk; they visualize pathology in congenital mal 
formations of the heart and great vessels, of the anterior and posterior mediastinum and thymus, 
and of the pancreas, the bladder, and other abdominal organs. There are also illustrations of 
films taken by stratigraphy of the head during pneumoencephalography. The illustrations are 
accompanied by anatomical diagrams to explain the shadows seen. 

The possibilities of stratigraphy are well outlined. The ultimate practical value of the 
procedure remains to be seen. 


Les feuillets du pédiatre: Edition définitive. (Germain Blechmann. Paper. Price, 1,950 
francs. Pp. 388, with 17 illustrations. Gaston Doin & Cie, 8 place de l’'Odéon, Paris, 6°, 
1951. 

This unique book consists of a series of short articles and lectures given by the author. They 
have been placed in order of feeding, newborn, diseases of children, and various problems of 
pediatric interest, so that it is in the form of a pediatric textbook, and the continuity has in no 
way been lost. 

They are very informative and readable, and in skimming the book one continually stops and 
reads one of the very interesting discourses. Although the book is written in French, th: 
illustrations and tables make it very interesting reading for the average physician. 


charming little book. 


Tesaurismosis en el nino. by Maria luisa Saludin de Rodriguez, Kuclides Peluffo, and 


Alejandro Volpe. Paper. Price, not given. Pp. 154, with 44 illustrations. Imprenta de 
Alfredo Frascoli, Belgrano 2563, Buenos Aires, 1950. 


In this excellent monograph the authors have classified thesaurismosis into, first, the usual 
group of the hepatic, cardiac, and miscellaneous forms. In the second group they consider the 
lipoid disturbances, such as Hand-Schiller-Christian and Letterer-Siwe diseases and eosinophilic 
granuloma, and including the reticuloendothelial group of Gaucher and Niemann-Pick diseases 
and amaurotic family idiocy. The final member included in this group is calcinosis 

The book is very well written, and the thesis is given considerable authority by inclusion of 
case studies of examples of the various diseases mentioned. The illustrations, mostly photographs 
from the cases described, are very well chosen. There is also an excellent bibliography of all 
literature on this subject. This is as thorough a study of glycogen storage and allied metabolic 
disturbances as has been written, and, although in Spanish, is very readable. It should be read 
in detail by those interested in this subject. 


391 


‘im 
ia 
pe 


392 A. M. A. AMERICAN JOURNAL OF DISEASES OF CHILDREN 


The Audiology Clinic. By Dr. Moe Bergman. Price, $1. Pp. 107, with 18 figures and 
1 table. AAS & Wahls Boktrykkeri, Oslo, Norway. Copies may be obtained by writing 
The Audiology Foundation, 1104 S. Wabash Ave., Chicago 5. 

The material in this monograph is based upon the experience and knowledge acquired in 
the military and Veterans Administration auditory rehabilitation units for acoustically handi- 
capped adults. The presentation will be of invaluable aid to planners of hearing rehabilitation 
centers in the United States and other countries. Included in the monograph are chapters 
on the necessary instructional program, designing and equipping the audiology clinic, personnel 
requirements, and audiology facilities for the rehabilitation of the acoustically handicapped in 
the United States. There are valuable appendices containing suggested sources and the approxi- 
mate costs of equipment items and a selected bibliography. 

Although this publication will have a limited appeal, it doubtless represents the most authori- 
tative correlation to date of the various allied activities in the new science of audiology. It 
certainly can be studied with benefit by all those interested in the fields of otology, acoustics, and 


speech therapy. 


Problemas del prematuro. By Jose Obes Polleri. Pp. 98, with 25 tables. No price given. 

Garcia Morales, Mereant Graficos Unidos S. A., Montevideo, Uruguay, 1950. 

This monograph is based on studies resulting from the Problems of the Premature read at 
the Congreso Sudamericano de Pediatria in Buenos Aires in 1949 and 1950. It contains chapters 
on the definition of prematurity and statistics on the frequency, causes of mortality, and the 
initial crisis of the premature infant. 


The subjects are dealt with in a complete fashion. Not only are the literature and statistics 


from the author's own locality thoroughly studied, but also those from other foreign countries. 
The chapter on statistics is of particular interest, as the mortality from different countries is 
split up into weights of the premature infants, day of death, sex, and other interesting sub- 
divisions. The chapters on care of the premature infant are complete, and controversial subjects 
are fairly met. The conclusions are that much can be done to reduce the mortality of the pre- 
mature infant by standards of care and hospital treatment. 

Although written in Spanish, this book should be intensely interesting to anyone interested 
in this subject. The bibliography is excellent and covers the field of prematurity well. 


Maternal Care and Mental Health. By John Bowley. Price, $2. Pp. 180. World Health 
Organization, Geneva, Switzerland, 1951. (May be obtained through Columbia University 
Press, 2960 Broadway, New York 27.) 


This is a survey of the evidence of the effects of maternal separation upon infants and children 
made for the World Health Organization by a well-known English child psychiatrist. It covers 
the effects of all types of separation from complete deprivation in the institutionally reared child 
to the variable deprivation of the child with an emotionally disturbed mother. There is also an 
excellent discussion of the causes of maternal separation (illegitimacy, working mothers, hos- 
pitalization of mother or child, death of mother, ete.) and the efficacy or lack of it of various 
maternal substitutes (adoption, boarding homes, group care). 

This is the best summary of the effects of maternal deprivation that this reviewer has seen. 
Every pediatrician should be aware of its devastating effects, particularly during the first two 
years of life. There are many implications applicable to the general care of children and 
especially to the hospitalized child. Pediatricians will also be interested in the fine summary of 
successful adoption practices. 

There is only one relatively minor point which seems out of line with current thought in this 
country. The author apparently has no faith in the predictive value of infant testing under 
18 months of age. While it is recognized that these tests are influenced by the experience and 
judgment of the examiner as well as the physical condition and previous situation of the child, 
there seems to be no doubt that they do have reliable, if not pinpoint, predictive value. 
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Genetics and Disease. By Tage Kemp. Price, 25 Danish kroner. Pp. 329, with 98 illustra- 
tions. Ejnar Munksgaards, Forlag, Nyrregade 6, Copenhagen, Denmark, 1951. 


The author of this book is professor of human genetics at the University of Copenhagen and 
director of the Danish Institute for Human Genetics. Since much sound and valuable work has 
been done in Denmark in the line of human genetics, this book should be of interest to the 
American physician as representative of current thought on this subject in Scandinavia. 

The first part of the book deals with general principles of genetics. Chapters on consan- 
guinity, twinning, and sex determination are of definite medical interest. The second part deals 
with the difficulties which the geneticist encounters in medical matters and with his attempts to 
overcome them. Part three deals with normal hereditary factors in man. The inheritance of mor- 
phologic, physiologic, and psychic traits is discussed. The longest chapter is devoted to the 
genetics of blood groups and incompatibilities. About one-third of the book is devoted to heredi- 
tary diseases. Most disorders are discussed rather briefly, which is understandable in a book of 
limited size. But it is regrettable that the reader interested in details can not find references to 
the articles from which the author derived his opinions. The last part of the book is entitled 
“Genetic Hygiene” and deals “with that part of eugenics which has the sole task of preventing 
disease.” To physicians interested in this controversial matter it will be of value to become 
acquainted with the sound and well-balanced attitude of a leading Scandinavian geneticist 
toward this difficult problem. 


Terapéutica clinica infantil. [dition 2. By Juan Bosch Marin and Luis Cardona Mateo. 


Price, 125 pesetas. Pp. 632. Graficas Gonzalez, Miguel Servet, Madrid, 1950. 
The second edition of this book has been completely revised and brought up to date. It 
contains a description of the accepted therapy in all the various diseases of infancy and childhood. 
Excellent chapters are those on infant feeding, in which all of the standard infant feeding 
formulas are discussed with their methods of preparation, diseases of the newborn, diseases of the 
various systems, and a final chapter on the common skin diseases seen in pediatrics. 

In all of these conditions the treatment is not only given in detail but a list is appended of 
the various forms and types of medication marketed by the various pharmaceutical companies ; 
so that the reader will know just what may be obtained. All of these treatments are quite 
modern, and all are accepted forms of therapy. 

Although written in Spanish, this book is very clear and easily read by anyone, and is a very 
interesting and valuable edition to the pediatric literature 
Preventive Medicine and Hygiene. Fdition 7. By M. J. Rosenau, edited by K. F. Maxey. 
Price, $14. Pp. 1,500, with 131 illustrations. Appleton-Century-Crofts, Ine.. 35 W. 32d 
St., New York 1, 1951. 


This seventh edition of Rosenau’s well known “Preventive Medicine and Hygiene” is indica 
tive of the drawing together of clinical medicine and public health. A large proportion of the 
clinician's patients come to him for preventive services and for advice about the maintenance of 
health. At the same time the health officer and his staff are correspondingly responsible for 
the organization of clinical services for those diseases and for those groups of the population 
requiring community endeavor. 

This volume begins to bridge the ground between the clinical and the public health approach. 
It is written primarily for the health officer and his staff, but it contains a great deal which is 
of value to the clinician. Most of the chapters in the sections dealing with the prevention of 
communicable disease and with the maintenance of health are written by physicians with a 
clinical background. For example, the chapters on tuberculosis and on mental health have much 
material not found in the usual textbook of medicine which will be of value to both the 
clinician and the health officer. The chapters on the diseases carried by mosquitoes, lice, ticks, 
and other arthropods are particularly well done 

The shortcomings which can be found in the bock are those which are common to all attempts 
to crowd a great deal of information into small space. In most instances this problem is 
handled by an excellent reference list. A notable exception is the section on whooping cough, 
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which is well done, but which carries no references more recent than 1933, in spite of the fact 
that the evidence on which the trend toward early immunization is based has been developed 
ince that time. Again, the material on the mosquito-borne encephalitides is well presented from 
the clinician's point of view, yet in the section on Rocky Mountain Spotted Fever there is no 
comment to the effect that the introduction of antibiotics against this disease has greatly reduced 
the use of active immunization. 

One should immediately add that this sort Gf minor fault is rare; and one should also say that 
the scope of the volume is so broad as to pose an almost impossible task for the reviewer. One 
would need to be a specialist in many fields, including nonmedical, although closely related, 
activities, to do justice to the volume. The sections on food sanitation, environmental medicine 
and industrial hygiene, sanitary control of water supplies, and sewage and refuse disposal are 
examples of related disciplines which appear to this reviewer to be well done. 

Particular mention should be made of the chapters om statistical reasoning and the health 
of the population, which presents this material in a clear and simple manner which should be 
valuable to all physicians 


El Prematuro. I3y Jose Obes Polleri. Price, not given. Pp. 273, with 27 tables. Reprinted 
partially from the <Irchivos de pediatria del Uruguay. Revised and amplified by Mead 
Johnson & Company. Garcia Morales,-Mercant S. A., Montevideo, Uruguay, 1952. 


This is a very complete and up-to-date discussion of the premature infant. The subject 
matter is divided into five sections: conception and definition, statistical study, causes of pre- 
maturity, emergencies of the early period, and digestion and pathology. All of these are fully 
covered with deference to the various opinions that may exist on debatable questions. ‘These 
problems are all documented with full references so that the reader can see both sides of the 
problem. 

This is a very excellent book and, although written in Spanish, very readable. The bibli- 
ography is full and excellent, being as complete on the subject of prematurity as the reviewer 
has seen. This book should be read in full by those interested in the subject. 


Endocrine Treatment in General Practice. [dited by Max A. Goldzieher, M.D., and 
Joseph W. Goldzieher, M.D. Price, $8. Pp. 474, with 19 illustrations. Springer Pub 
lishing Co., Inc., 44 East 23rd St., New York 10, 1953. 


The authors deserve praise for the presentation of a comprehensive treatise dealing with 
the diagnosis and detailed therapy of endocrine disturbances. Rather than giving the classical 
disease patterns of the ductless glands with the usual anatomical, physiological and patho- 
physiological features of each, the authors have presented the essential diagnostic features and 
details of endocrine therapy in a new and helpful way. A portion of the text is devoted to 
disturbances of growth and age, and again to disturbances of food and mineral metabolism. 
In the latter section is a convenient enclosure with the new exchange system of foods worked 
out for ready application by the busy general practitioner. 

The larger portion of the text is devoted to the disorders of each of the body-organ systems. 

Very excellent chapters are those devoted to male infertility, disorders of menstrual func- 
tion, female sterility, and the menopausal syndrome. The book is repetitious and lacks cohesive- 
ness, Which makes reading at times laborious. However, some merit may be found in these 


repetitions in that the general practitioner may have a cross index to his problem. In general, 
there is a conservative tone used by most of the authors in their approach to this rapidly expand- 


ing and at times controversial field. 
However, in the reviewer's opinion, there are instances in which there is too much enthusiasm 
for the use of the pituitary and adrenal hormones, which leads to difficulties in the hands of 


an inexperienced practitioner. 
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No, doctor, they're not all alike... 


Combined Vaccines differ, too. 


Cutter Dip-Pert-Tet Alhydrox” 
gives you all these advantages: 


> Alhydrox adsorption. Alhydrox (aluminum hydroxide ad- 
sorbed) is a Cutter exclusive that prolongs the antigenic 
stimulus by releasing the antigens slowly in the tissues to 
build more durable immunity. 

> Maximum immunity against diphtheria, pertussis and 
tetanus with uniformly superior antitoxin levels. 

> Fewer local and systemic reactions in infants because of 
improved purification and Alhydrox adsorption. 


OS YoCUTTER Cahoratories 


BERKELEY, CALIFORTIA 


> High pertussis count — 45 billion Phase | H. pertussis 
organisms per immunization course. 


> Standard Dosage — 0.5 cc. per injection, only three in- 
jections. 

Supplied in 1.5 cc. vials and 7.5 cc. vials. Also available 
famous purified Dip-Pert-Tet Plain —a product of choice 
for immunizing older children and adults. 

Try it, compare it! You'll see why 


there is only one Dip-Pert-Tet* 


* Diphtheria and Tetanus Toxoids and Pertussis Vaccine 
Combined, Aluminum Hydroxide Adsorbed. 


| | 
| 

t i | | 
| 
| 


Meat... 


and the Weight Reduction Diet 
in Cardiac Disease 


The important relationship between obesity and the outlook in cardiac 
disease and hypertension is vividly emphasized in a recent publication of The 
American Heart Association.* 


For reasons not entirely understood at present, “heart disease and high 
blood pressure are more common in overweight persons than in those of 
desirable weight.’’ The predisposition to atherosclerosis in obesity and the 
increased physical burden of carrying excess weight are undoubtedly con- 
tributing factors. Hence, as this publication points out, weight reduction is 
the first line of defense in decreasing the incidence of cardiac disease, and in 
improving the prognosis after cardiac disease or hypertension has developed. 


Meat occupies a prominent position in the weight reduction diets out- 
lined in this American Heart Association booklet. This recommendation is 
in sharp contrast to the erroneous belief held in former years that meat is 
harmful in hypertension or cardiac disease. “There is no evidence that red 
meat or any other form of protein in moderation has any adverse influence 
on blood pressure.” 


The magic formula for reducing is simply ‘‘Eat less.’’ Two types of diets 
are outlined. One “allows moderate amounts of meat and other proteins, 
small amounts of fat and moderate amounts of carbohydrates.”’ The other 
is “high in protein with plenty of meat, eggs and cheese, moderate in fat and 
low in carbohydrates.” Diet No. 1 provides 70 Gm. of protein, 60 Gm. of 
fat, and 120 Gm. of carbohydrate; caloric yield, 1,300. Diet No. 2 provides 
100 Gm. of protein, 80 Gm. of fat, and 60 Gm. of carbohydrate; caloric 
yield, 1,360. 

The inclusion of generous amounts of meat in these diets—12 to 16 
ounces of cooked meat or two substantial servings each day in Diet No. 2— 
is a reflection of the important role meat plays in any weight reduction regi- 
men. It is generously included because of its high content of protein of excel- 
lent biologic value and because lean meat contains unobjectionably small 
amounts of fat. 


*Food For Your Heart, a Manual for Patient and Physician, Department of Nutrition, Harvard 
School of Public Health, Harvard University, The American Heart Association, Inc., New York, 
1952. Copies available through local Heart Association. 


The Seal of Acceptance denotes that the nutritional state- @fcexe, 
ments made in this advertisement are acceptable to the Council ‘oust on 


on Foods and Nutrition of the American Medical Association. 


American Meat Institute 
Main Office, Chicago ... Members Throughout the United States 
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DP WHEN THE PARENTS 


OR THEIR PREVIOUS 
CHILOREN HAVE 
& HISTORY OF ALLERG 


CONSIDER FOR 

THE BABY AT BIRTH... ) 

ALONE OR WITH J 
BREAST MILK 


CONTINUE 
THROUGHOUT THE PERIOD 


ECZEMA 


PYLOROSPASM 


COLIC 


48 HOURS 
ON 
INSTEAD OF 
i cow's MILK 
1S A RAPID 
RATIONAL 
DIAGNOSTIC 


| 


OF IMMUNOLOGIC 
IMMATURITY 


“UNHAPP 


RHINITIS 


Y 


ALL THE TIME” 


AND MORE OFTEN 
THAN NOT YOU CAN 
SWITCH TO COW'S 
MILK LATER 
WITHOUT DIFFICULTY! 


MULL. SOY WILL KEEP MOST 
““MILK-ALLERGIC BABIES" 
SYMPTOM FREE AND WELL 
NOURISHED UNTIL IMMUNOLOGIC 
MATURITY IS ACHIEVED? 


EASY TO PRESCRIBE—TO TAKE—TO DIGEST 


An emulsified liquid soy preparation, 
MULL-SOY provides in one hypoallergenic 
source the protein, fat, carbohydrate, and 
minerals essential for infant feeding. 
Palatable, safe, easily digested, and as 


OY 


HYPOALLERGENIC SOY FOOD FOR INFANTS, CHILOREN, AND ADULTS 


easy to use as evaporated milk, MULL-SOY 
is a logical basic formula for milk- 
sensitive infants. 

Standard dilution is 1:1 with water... 
available in 15'-oz. tins at all pharmacies. 


Professional literature and samples are available on request. 
Prescription Products Division The BORDEN Company, 350 Madison Avenue, New York 17, N.Y. 


1. Glaser, J., and Johnstone, D, E.: Ann. Allergy 10:433, 1952. 


2. Clein, N. W.: Ann. Allergy 9:195, 1951. 


| 
~ of 
BIRTH 
20 = 
4 Mo. WHEN SYMPTOMS 
\ 
\ 
8 MO. 1 
| 
| : 
| 
te 


A gentle laxative modifier of milk. 
One or two tablespoonfuls in day's 
formula — or in water for breast fed 
babies — produce marked change in 
stool. Send for samples. 
BORCHERDT MALT EXTRACT CO. 
217 N. Wolcott Ave. Chicago 12, Ill. 


Pad of 50 sheets of Industrial Field Charts, printed 
on both sides. One side of sheet is the Motor Field 
Chart with table showing efficiency of muscle fune- 


Borcherdt 


Visual Field Chart showing table, directions and 
visual fleld outlines for charting purposes, 75 cents. 


Untoward Results 
OF PERSISTENT 


FINGER-SUCKING 


MODEL 


is 7’2 years old. Unretouched photographs and descrip- 
tion from a leading children’s dental clinic. 


Hand —sucked two middle fingers left hand since age 
4. Note deformity caused. 


Mouth—case shows deformed shape of mouth and 
displacement of teeth due to pressure of fingers. 


WHEN TREATMENT 


IS INDICATED... 


--pr 
Contains capsicum 2.34% in a base of acetone nail polish 
WRITE FOR FREE SAMPLE and isopropyl alcohol 


VISION TEST CHARTS 


(A. M. A. Standard) 


Touncit ow These charts have been prepared in accordance with the 
F000% AnO compensation tables adopted by the Section on Opbthal- 
NUTRITION mology of the American Medical Association. The set 
consists of the following: 


1—Distance Test Chart (1014” x 28”) with notation of 
acuity and per cent of visual efficiency. (20/20 or 
100% to 20/200 or 20°), includes three color bars. 
$1.00 
This chart requires a distance of 20 feet for use in 
direct vision. 
(This chart is too large for foreign mailing.) 


Near Vision Reading Card (5" x8") with notation of 
visual acuity and per cent of visual efficiency. (14/14 
or 100% to 14/224 or 6.8%.) 40 Cents. 


tion in diplopia and gives directions for calculating 
muscle function. The other side of sheet is the 


Price for a Complete Set, $2.00, 


SEND FOR TRIAL SAMPLE 
BORCHERDT MALT EXTRACT CO. 
217 N. Wolcott Ave., Chicago 12, Ill. 


Gentlemen: Send me a large trial sample bettie of the Contains letters and characters for testing vision o 
Malt Soup Extracts which | have checked below. 28” 


(] Liquid Malt Soup Extract. () Dri-Malt Soup Extract. 


VISION CHART (For School Use) 


both large and small children, Wall size, 1044” x 28”. 
Price, $1.00. 


AMERICAN MEDICAL ASSOCIATION 
535 North Dearborn Street Chicago 10, IIlinois 
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Made from Grade A milk (U. S. Public Health = 
Service Milk Code) which has been modified _ 
by replacement of the milk fat with animal and — 
vegetable oils, and by the addition of vitamins | 


and iron. No carbohydrate has been added. 
| 


flexibility as 
; any evaporated. or whole milk in the ¢ 
struction of an infant's feeding formula. 


Carbohydrate may be added as indicated 


the proportions and water 
be controlled. 


Varamel contains readily 

readily utilized fats (no butter fat), and 

also adequate amounts of vitamins A, D, 

thiamine, niacin and riboflavin. Vitamin 
must be adc 


THE BAKER LABORATORIES, INC., Cleveland 3, Ohio 

Plant: East Troy, Wisconsin. Division offices: Atlanta, 

Dallas, Denver, Greensboro, N. C., Los Angeles, 
San Francisco, Seattle 
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To protect infant’s skin... 


FROM SOAP AND WATER IRRITATION 


Many dermatoses are often aggravated by the 
use of soap and water." 


The addition of Aveeno Colloidal Oatmeal to the 
bath helps protect against the irritating effect of 
soap and water... by providing effective demul- 
cent and lubricating action. 


Prescribe Aveeno Colloidal Oatmeal not only for 
irritated skin... but also for the baby’s daily 
bath to protect tender skin from the harshness 
of soap and water. Only 2 to 3 tablespoonfuls to 
the infant’s daily bath are necessary. 


REFERENCES: 


. Sulzberger, M.D., Wolf, J., “Dermatology,” 1952, The 
Year Book Publishers, Chicago. 

. Tobias, N., “Essentials of Dermatology,” 1952, J. B. 
Lippincott Co., Philadelphia. 

. Kierland, R. R., Ede, M., A. M. A. Arch. of Derm. & 
Syph., 63, 4, 502, 1952. 

. Nomland, R., Current Therapy, 1952, W. B. Saunders 
Co., Philadelphia. 

. Callaway, J. L., Crane, G. W., Jr., Current Therapy, 
1952, W. B. Saunders Co., Philadelphia. 


Send for professional samples and literature 


Product of AVEENO CORPORATION @ 250 West 57th St. © New York 19, N. Y. 


Distributors Fougera & Co., Inc. New York 13, N. Y. 


AVEENO COLLOIDAL OATMEAL 


for bland, soothing skin therapy 


Available in 18 oz. and 4 lb. packages .. . at drug stores only 
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HIGHER IN PROTEIN 


lower in fat—economical 
and go convenient 


DEXTROGEN 


Consisting of whole milk modified with dextrins, 


maltose and dextrose, and fortified with iron, liquid 


Dextrogen offers your infant patients these ad- 


vantageous features: 


e Higher protein content, hence better growth 
and development. 


e Lower fat content, therefore better tolerated. 


e Utmost convenience in preparation of formula. 


Pour the contents of Dex- e Safety—Economy. 
trogen can into a prop- 


erly cleaned quart milk yen cre: ro ifies inf: eding 
Dextrogen greatly simplifies infant feeding at no 


viously boiled water. —_ sacrifice of nutritional benefits. Refrigeration is not 
Makes 32 ounces of for- ° : 
mula, ready to feed. needed until the can is opened. 


THE NESTLE COMPANY, INC. 


WHITE PLAINS, NEW YORK 


‘ When a powdered infant formula is preferred, Lactogen is an excel-"""" "J 
lent choice. This all milk formula consists of whole milk modified 
with milk fat and milk sugar, and fortified with iron. Lactogen is 
, easily prepared by using one level tablespoonful to each two fluid 
ounces of water. This formula provides a balanced proportion of pro- 
tein, fat and carbohydrate and supplies 20 Calories per fluid ounce. 
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A record of complaints made by 100 mothers of normal newborn infants 
illustrates in striking fashion the extent to which baby’s ‘‘eating and 
digestion’’ constitute a source of maternal anxiety. Of 178 complaints cited 
by Carithers,1 a total of 58 (or 33 per cent) were concerned with prob- 
lems related to feeding. 1. Carithers, H. A.: J. Pediat, 38:654 (May) 1951 


To reduce the incidence of feeding problems . . . Similac 


With Similac, as with breast milk, the action of gastric juice produces a 
fine, soft, fluid curd with zero tension, assuring rapid, easy digestion and 
a reduced incidence of digestive disorders. A constant and correct source 
of nutrition, the full, balanced Similac formula provides fat, protein and 
carbohydrate closely approximating the content of mother's milk in quan- 
tity and quality; 50 mg. of vitamin C per reliquefied quart; vitamin By2 
and folic acid (naturally occurring, in breast-milk quantities); other vita- 
mins, and minerals in favorable proportions. 


SIMILACs 


There is no closer equivalent to the milk of healthy, well-nourished mothers 
Supplied: Simitac Powder in tins of 1 tb., with measuring cup; Similac Liquid in tins of 13 fi. oz. 


M & R Laboratories, Columbus 16, Ohio 
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Oleum 
Percomorphi® 
vise 


No child need be denied protection against the threat 
of rickets and vitamin A and D deficiencies. 

Mead’s Oleum Percomorphum is a potent, depend- 
able source of vitamins A and D . . . that can be 
administered at a cost of about a cent a day. 

Specify MEAD’S OLEUM PERCOMORPHUM 
.. . the pioneer product with 18 years of successful 
clinical use. 


Available in 10 cc. and economical 50 cc. 
bottles; also in bottles of 50 and 250 capsules. 


E Mead’s Oleum Percomorphum 


MEAD JOHNSON & COMPANY ~+ EVANSVILLE 21, IND., U.S.A. 


adequate protection costs so little 
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First successful synthetic agent—now 
agent of choice—for the symptomatic 
control of petit mal, myoclonic jerks and 


akinetic seizures, 


A new drug of low toxicity for grand mal, 
petit mal, myoclonic and mixed seizures. 
Effective in conditions symptomatic of 


organic brain damage. 


Homologue to Tripione. An alternate 


Paradione’ preparation which is often effective in 
cases refractory to therapy. 


FD u For treatment of the petit mal triad. 


A potent anticonvulsant for psychomo- 


tor epilepsy, grand mal, petit mal, and 


Phenurone’ 
(Phenacemide, Abbott) } 


mixed seizures. Often successful where 


all other forms of therapy have failed. 


... for INDIVIDUALIZED anticonvulsant therapy 


In epilepsy, the highly individual phenomena and their response 
to treatment indicate the need for individualized treatment. 

Help in accomplishing this is offered by these four modern anti- 
convulsants. Each is a dramatic advance in anti-epileptic medicine, 
Each has specific uses, advantages. With them, you may add 
inestimably to the scope and progress of your treatment by fitting 
the drug to the seizure. Remember these names. Use them wisely, 
carefully. But first — please — won't you write for 


literature? Abbott Laboratories, North Chicago, Hl. 
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@ IN INFANTS AND CHILDREN- 


“In my hands the local treatment 

giving most satisfactory results is that 
originated by Proetz . . . displacement 
irrigation of the sinuses... Neo-Synephrine 
in normal saline ...introduced into 

each nostril... These drainage and aeration 
operative procedures do no harm 

whatever to the physiology of the nose<~ 
and will prevent more serious & 

and destructive surgery in later dife" 


Burgess, T. S.: Jour. Med. Assn. Georgia, 37:44, Feb, 1948. 


HYDROCHLORIDE 


BRAND OF PHENYLEPHRINE HYDRQCHL 


Through persistent decongestive action, 
Neo-Synephrine affords gratifying relief in 
colds and rhinitis as well as in sinusitis. 

It promptly checks mucosal engorgement 
and hypersecretion, permitting greater 
breathing comfort that lasts for hours. 


Neo-Synephrine is notable for 

its relative freedom from sting, from 
compensatory congestion, from 

appreciable interference with ciliary action. 


DOSAGE FORMS: 


For nasal use 
Neo-Synephrine HCI Solution 0.25% 
(plain and aromatic) in 
1 oz., 4 oz. and 16 oz. bottles 
1% in 1 02., 4 oz. and 16 oz. bottles 
Water soluble jelly 0.5% 
in 5% oz. tubes 


For ophthalmic use 
0.125% (14%). low surface tension, aqueous 
solution, isotonic with tears, in 4 oz. bottles 


Stearn... 


New Yorn 18, N.Y Winosoe. Onr 
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